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INTRODUCTION AND SITE ENTRY REQUIREMENTS 

This document describes the health and safety guidelines developed for the MCC Construction 
Site site, to protect on-site personnel, visitors, and the public from physical harm and exposure 
to hazardous materials or wastes. The procedures and guidelines contained herein were tiased 
UP.On the best available information at the time of the pian's preparation. Specific requirements 
will be revised when new information is received or conditions change. A written amendment 
will document all changes made to the plan. Any amendments to this plan will be included in 
Attachment A. Where appropriate, specific OSHA standards or other guidance will be cited and 
applied. ·· . . 

All work practices and procedures implemented on site must be designated to minimize worker 
contact with hazardous materials and to reduce the possibility of _physical injury. All work will 
be performed in accordance with applicable Federar 29CFR 1910 and 1926 Health and Safety 
Regulations and the Federal 29CFR 1910.120 Hazardous Waste Site Safety Regulations. The 
States of Indiana) Michigan and Minnesota- are State OSHA states and their regulations will be 
followed as applicable. · . . 

DAILY SAFETY MEETINGS 

Daily safety meetings will be held at the start of each shift to ensure that all personnel 
understand site conditions and operating procedures, to ensure that personal protective equipment 
is being used correctly and to address worker health and safety concerns. 

SITE SAFETY PLAN ACCEPTANCE ACKNOWLEDGMENT 

The OSC or designated representative shall be responsible for informing all individuals entering 
the exclusion zone or decontamination zone of the contents of this plan and ensuring that each 
person signs the Safety Plan Acknowledgment Form in Attachment Z. By signing the Safety 
Plan Acknowledgment Form, individuals are recognizing the potential hazards present on-site · 
and the policies and procedures required to minimize exposure or adverse effects of these 
hazards. · 

. SSP: MCC CONSTRUCTION 
recycled paper 
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1.0 SITE BACKGROUND AND SCOPE OF WORK 

1.1 ROLES AND RESPONSIBILITIES 

On-Scene Coordinator (OSC): 

The OSC, as the representative of the U.S. EPA, is responsible for overall project 
administration and for coordinating health and safety standards for all individuals on-site at all 
times. All U.S. EPA and contractors health and safety guidelines and requirements as well as 
all applicable OSHA standards shall be applied. The USC is the overall site safety officer and 
will be responsible for the health and safety of on-site visitors. However, each contractor (as an 
employer under OSHA) is also responsible for the health and safety of its employees. If there is 
any dispute with regards to health and safety, the following procedures shall l:>e followed: . 

Attempt to resolve the issue on-site; and, 
If the Issue cannot be resolved, on-site personnel shall consult off-site health and 
safety personnel for assistance and the specific task operation in dispute shall be 
discontinued until the issue is resolved. · 

Response Manager (RM): 

The Response Manager 1 as the field refresentative for the ERCS clean-up contractor, has the 
.responsibility forfulfillmg the terms o the delivery order. The RM must overseethe project 
and ensure that all technical, regulatory and safety requirements are met. It is the RM s 
responsibility to communicate with the OSC as frequently as dictated by the OSC, but at least 
daily, regarding site clean-up progress and any problems encountered. 

Technical Assistance Team (TAT): 

· The Technical Assistance Team is responsible for providing the OSC with assistance and support 
in regards to all technical regulatory and safety aspects of site activity. The TAT is also 
available to advise the OSC on matters relating to sampling, treatment, packaging, labeling, 
compatibility, transport, and disposal of hazari:lous materials, but is not limitei:l to the 
above-mentioned. . 

Site Health and Safety Officer (HSO): 

The ERCS and TAT Site Safety Officers will be assigned to the site on a full-time basis with 
functional responsibili!Y for implementing the Site Health and Safe!)' Plan as it applies to ERCS 
and TAT personnel. The ResJ>onse Manager is the designated ERCS HSO. The Lead TAT 
Member is the designated TAT HSO unless otherwise appointed. Site audits may be conducted 
by the ERCS Healtfi and Safety manager, TAT personnel and/or the U.S. EPA. 

SSP: MCC CONSTRUCTION 
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Specific Duties Include: 

Other: 

a. 
b. 
c. 
d. 
e. 
f. 

~: 
i. 
j. 

k. 
I. 
m. 
n. 

Assume responsibility for health and safety of ERCS and/or TAT personnel. 
Supervise confined space entries. 
Document safety problems. 
Supervise decontamination of personnel and equipment. 
Ensure that monitoring equipment is calibratedloRerational. 
Conductpersonal air monitoring on all ERCS ana/or TAT employees as outlined 
in 29CFR 1910.120(h)(4). 
Perform respiratory fit tests. 
Inventory/inspect PPE prior to personnel entries. . · . 
Prepare sumll)ary letter of personal air sampling res!Jlts. . 
Select protective equipment levels based upon cbemical properties, method of 
contact and air sample results. .- . 
Prepare and maintam OSHA Log within 3 days of accident. 
Insure all ERCS and/or TAT personnel are fit for duty. 
Competent person for excavatiOn/trench entry jobs. 
Inspect first aid kits/fire extinguishers/SCBA. 

Any persons who observe safety problems should immediately report observ'ations/concerns ·to 
appropriate key personnel listed in Section 1.2. · .. 

SSP: MCC CONSTRUCTION 
. recycled paper 
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1. 2 Key Personnel 

U.S. EPA On-Scene 
Coordinator (OSC)/ 
Site Safety Officer: .. 

Alternate OSCs: 

Brad Stimple 
U.S EPA- Region V 
77 West Jackson Blvd 
Chicago, Illinois 60604 

Principle ERCS Contractor:. Riedel Environmental Services 
Bensenville, Illinois 
(708) 238-1818 

Response Manager (RM): Mark Parquette- RES Chicago 

Subcontractors: None 

ERCS Health & Safety Officer: Alan Frank 

TAT Health & Safety Officer: Karen Rydzewski 

Technical Assistance team (TAT): Ecology & Environment; Inc. 
111 West Jackson Blvd. 
Chicago, Illinois 60604 
312/663~9415 

TAT Representatives: Karen Rydzewski 
Donovan Robin 

SSP: MCC CONSTRUCTION 
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1.3 Site Background 

The MCC Construction (MCC) Site is a parcel of land previously operated by a construction 
company. Currently the site is utilized illegally as an open dump. Approximately 22 drums 
containing paint waste paint have been abandoned at the site. Nineteen of the 22 drums are 
scattered in the southeast .portion of the property. The remaining three drums are located in a 
semi-trailer on the northeast portion of the site. Construction debris including, ·metal, wood, 
concrete, etc. is scattered throughout the entire site. A perimeter fence· surrounds the property. 

The U.S. EPA and TAT conducted a site assessment at the MCC site in November 1994, and 
collected drum samples. Analytical results revealed the material in the drums contain elevated 
of methyl ethyl ketone, toluene, ethyl benzene, xylene, acetone, naphthalene, and lead. In 
addition, all three drum samples collected exhibited flashpoints below the RCRA regulatory limit 
for ignitibility of 140.°F. A sample was also collected from a construction/debris pile located on 
site. No elevated concentrations of hazardous constituents were detected. 

1.4 Scope of Work for ERCS Contractor 

1. Prepare and implement a Site Health and Safety Plan. 
2. Drum inspection and inventory 
2. Conduct drum sampling, overpacking, and staging. 
3. Assist with hazardous categorization testing of drum samples, 
4. Subcontract transportation and disposal of 22 drums. 
5. Complete drum sampling logs. 

1.5 Scope of Work for TAT 

1. Prepare and implement a Site Health and Safety Plan. 
2. Conduct oversight of on-site activities and U.S. EPA 

contractors. 
3. Conduct hazardous categorization and compatibility/bulk testing 

on drum samples. 
4. Assit with drum sampling. 
5. Maintain CERCLA paperwork. 
6. Conduct air monitoring during on-site· activities. 
7. Prepare draft After-action Report. 

SSP: MCC CONSTRUCTION 
recycled paper 
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2.0 TASK SAFETY AND HEALTH RISK ANALYSIS 

2.1 Task Specific Hazards and Controls 

This section is to be addressed in the daily tool box safety meeting as each task is to be 
attempted. Each Task-Specific Safety Assessment is designed to develop awareness to chemical 
and physical hazards specific to each task. It would be impractical to repeat in complete detail" 
,each control measure and SOP for each job task. Sources and Hazards will be addressed for 
each job task with reference made to applicable control measures in Sections 2.2, 2.3 and 
SOP's. The tabfes in Section 2.2 and 2.3 should be posted in the break area and command po~t. 
When the Task-Specific Safety Assessment are discussed additional hazards may need to be 
addressed. 

TASK SPECIFIC SAFETY ASSESSMENT 

JOB TASK: Site walkthrough and air monitoring 

I PERSONAL PROTECTIVE EQUIPMENT: Level C/D 

I HAZARD I SOURCES I CONTROL MEASURES I REF. 

Slip, trip, fall Scattered debris, terrain 

Cold Stress Weather 

Biological 

TASK SPECIFIC SAFETY ASSESSMENT 

I JOB TASK: Drum overpacking and staging 

PERSONAL PROTECTIVE EQUIPMENT: Level B/C/D 

I HAZARD I SOURCES I CONTROL MEASURES I REF. 

Drum handling Drums Watch for pinch points. Use mechanical 
devices whenever possible. 

Contaminant Drum contents wear appropriate PPE. Monitor work 
exposure areas for organic vapors and LEL · 

Downgrading to modified level D is 
permitted if air monitoring is .s_ BKGND . 

SSP: MCC CONSTRUCTION 
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TASK SPECIFIC SAFETY ASSESSMENT 

I J_OB TASK: Drum Opening & Sampling I 
I PERSONAL PROTECTIVE EQUIPMENT: Level B I 
I HAZARD I SOURCES I CONTROL MEASURES I REF. I 

Contaminant Drum Contents Proper PPE. Avoid contact w/ liquids. 
exposure Inspect breathing equipment prior to use 

(cold weather may restrict the 
equipment). Have spill controls readily 
available. 

Flammable Drum Contents Use sparkproof tools. Monitor work area 
Atmosphere for % LEL periodically. Use caution 

around bulging drums. Use mechanical 
equipment to depressurize, if necessary. 

Cold Stress Weather Conditions Take heated breaks as necessary. Wear 
layered clothing. 

Drum Handling Drums & Handling Beware of pinch points. Use mechanical 
Equipment devices during handling. Wear proper 

PPE ... Stay upwind during sampling 
procedure_s. 

TASK SPECIFIC SAFETY ASSESSMENT 

JOB TASK: Hazardous categorization and bulk testing 

PERSONAL PROTECTIVE EQUIPMENT: Level D with (ume hoods 

I HAZARD I SOURCES I CONTROL MEASURES I REF. I 
Contamfnant drum contents Wear proper PPE and have spill control 
Explosure readily availabie. Have HAZCA Ting 

procedures performed under a fume · 
hood. 

< 

SSP: MCC CONSTRUCTION DATE: JANUARY 3. 1995 PAGE 13 OF 74 
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TASK SPECIFIC SAFETY ASSESSMENT 

I JOB TASK: Site Preparation I 
PERSONAL PROTECTIVE EQUIPMENT: Level D Mod.ified 

l HAZARD l SOURCES l CONTROL MEASURES l REF. l 
Heavy Lifting Unloading Equipment and Utilize the Buddy system & work in 

moving debris teams. No individuals lifting > 75 lbs 

Trip & Fall Site Debris Clear debris in work areas. Use caution 
while walking, wear proper PPE. 

Contaminant Debris Wear .proper PPE. Watch sharp edges 
Exposure and wear leather gloves if possible to 

minimize punctures and cuts. 

TASK SPECIFIC SAFETY ASSESSMENT 

JOB TASK: Drum Inspection and Overpacking 

PERSONAL PROTECTIVE EQUIPMENT: Level B/C PPE 

I HAZARD I SOURCES I CONTROL MEASURES I REF~ I 
Contaminant Drum Contents Wear Proper PPE, If drums areto be. 
Exposure handled, have spill c·ontrols readily · 

. available. ·Perform air· monitoring during 
handling and upgrade if necessary. 

Drum Handling Drums & Handling Beware of pinch points, buddy system 
Equipment 

Slip/Trip/Fall Uneven terrain, Ice, and Keep work area clear of unnecessary · 
Snow debris and organize area~ 

Spill Control Drums Have spill control equipment readily 
available. 

SSP: MCC CONSTRUCTION DATE: -JANUARY3. 1995 PAGE 14 OF 74 
recycled paper ecology. and environment· 



Final 11/20/92 

TASK SPECIFIC SAFETY ASSESSMENT 

I JOB TASK: I 
I PERSONAL PROTECTIVE EQUIPMENT: I 
I HAZARD I SOURCES I CONTROL MEASURES I REF. I 

TASK SPECIFIC SAFETY ASSESSMENT 

I JOB TASK: I 
I PERSONAL PROTECTIVE EQUIPMENT: I 
I HAZARD I SOURCES I CONTROL MEASURES I REF. I 

SSP: MCC CONSTRUCTION 
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Cil 
2.~ Chemical Hazards 

iD a. 
~ 

ii 
~ TLV/PEL/ Physical Odor- Routes of Symptoms 

CHEMICAL IDLH Characteristics Threshold Exposure PPE Polymers Acute/Chronic First Aid 

Lead 0.1 mg/m3 Metal, soft .na Inhal, Ing, Weak,la,ss, Eye-Irr immed 
700 mg/m3 grayish solid Contact insom, abdom Skin-Soap flush 

pain 

Methyl Ethyl 200 ppm Clear liquid Mint lnhal, Ing, Irrit eye, nose, Eye-Irr irri_med 
Ketone 3000 ppm ace to he Contact thrt & hdaches, Skin-Soap wash 

like odor vomit Breath:-Med att: 
Swallow-Med att 

Ethyl benzene 100 ppm Colorless liq: aromatic Inhal, Ing, Irrit eye, nose, Eye-lrr immed 
2000 ppm odor Contact thrt, hdaches, Skin-Soap wash 

vmt Breath-Med att: 
Swallow-Med att 

Toluene 100 ppm Colorless liq. aromatic Inhal, Ing, Irrit eye, nose,- Eye-Irr immed 
2000 ppm odor Contact thrt, hdaches, Skin-Soap wash 

~ vmt Breath-Med att: "' 0 = Swallow-Med att IJQ .... 
~ 
~lene 100 ppm Colorless liq. aromatic Inhal, Ing, Irrit eye, nose, Eye-Irr immed 

::: 
2000 ppm odot Contact thrt, hdaches, Skin-Soap wash --

~-
::: vmt Breath-Med att: 3 .. 

Swallow-Med att :. 

SSP: MCC CONSTRUCTION DATE: JANUARY 3 1995 PAGE 16 OF 74 
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<. 
Irrit eye, nose, Alee tone 100 ppm Colorless liq. aromatic lnhal, Ing, Eye-Irr immed 

a. 
Skin-Soap wash "'0 2000 ppm odor Contact thrt, hdaches, Ill 

"'0 
Breath-Med att: ~ vmt 
Swallow-Med att 

Naphthalene 10 ppm Colorless to mothball Inhal, Ing, Eye Irrit, head, Eye-Irr immed 
500 ppm brown solid odor Contact conf. ,excitement Skin-flush 

mal, nau, vmt, Swallow- Med 
abdom pain, att: 
irrit bladder, 

Barium 0.5 mg/m3 White Solid na Inhal, Ing, upper resp irrit; Eye-Irr immed 
--uoo mg/m3 _ Contact -gastroint., Skin- Wash 

mucs, spasm, immed 
slow pulse, skin_ 
burns 

-Chromium 1 mg/m3 blue-white· to na lnhal, Ing, Histol9gic Eye- lrr immed 
N.E. steel gray fibrosis lungs Skin-Wash 

Bis(2-ethylhexyl) <,...~/fAA '"5o COt-oiL c..~-'> ;:rrJIJI'L..' ~~ ' J;'LJI..I_,.- 1$9~ ey~ rtul..- '"" IAovi.70. 
01 ~.,..., C..l ()1,.1..1 f.) c. 0 ~""f'UC.__ ""f"" ..... 

~CIS p $LA--PPO'Il...:T-, 
phthala~e "t'Ot..IJ ~ (c.A~ ~~IMOM-6. 

J1-n-butyl phthalate 

""' = - . 
Th<!above listing should not be taken as a complete assessment of the hazards posed by materials at MCC Site. The known and unknown mixe,d 
cheinical hazards at this site prevent a clear determination of the specific effects of discrete compounds. Therefore, personnel must be alert for 
synlptoms of possible exposure such as unusual smells, stinging, bur_ning eyes, nose and throat, skin irritation, as well as feeling extremely well, 
deJ!essed, sleepy or tired. Symptoms must be immediately reported to the site ·supervisor. _ · 
See Attachment C for Chemical Hazard Information and MSDS'. 
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2·.3 Physical Hazards 

... PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 
0 
< 

HAZARD ACTIVE CONTROL MEASURES 0 PRE PLANNING TO CONTROL HAZARD ii" 

'0 

Cl.d Stress 1. Anticipate possible low temperatures (winter months). 1. Warm break area. 
~- 2. Remember the temperature does not have to be below freezing to have a 2. Warm decaffeinated drinks. 

cold stress situation. 3. Buddy system/awareness. 
4. First aid on site. 
5. Medical care if symptoms persist. 

Electrical 1. Locate and mark existing energized lines. 
2. De-energize lines if necessary to perform work safely. 
3. All electrical circuits will be grounded. 
4. All 120 volt single phase which are not a part of the permanent wiring 

will have a ground-faUlt interrupter in place. 
5. Temporary wiring will be guarded, buried or isolated by elevation to 

prevent accidental contact by personnel or equipment. 
6. Evaluate potential for high moisture/standing water areas and define 

special electrical wiring needs-typically requirement for low voltage 
lighting systems. 

Ergonomic 1. All operations evaluated for ergonomic impact. 1. Proper body mechanics techniques stressed and enforced 
2. Procedures written to define limits of lifting, pulling, etc. on a daily basis, 
3. Procedures to define how personnel will utilize proper ergonomic concepts 2. Mechanical handling equipment maintained and utilized. 

and utilize mechanical material handling equipment. 3. Proper body mechanics stressed in scheduled safety 
4. Necessary mechanical material handling equipment specified and ordered meetings. 

for project. 4 . Injuries reported and medically treated if in doubt about .. severity. "' 0 
iS" 5 . Operations changed as necessary based on injury ., .... 

experience or potential. § 
c. 
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PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 

Cil HAZARD PRE PLANNING TO CONTROL HAZARD ACTIVE CONTROL MEASURES n 
n 

E~sting Site · 1. Survey site prior to· layout. Identify areas unsafe for personnel or 1. Awareness to work environment - regular 
"0 

T~ography equipment due to physical conditions. inspection/audits to identify changing conditions. 
~ 2. Identify /locate existing-utilities. 2. Shut down operations when unknown conditions 

3. Determine impact of site operations on surrounding properties, encountered. 
communities, etc. 

4. Identify mechanized equipment routes both on site and onto and off the 
site. 

5. Layout site into exclusion and contamination reduction zones based on 
initial site evaluation. 

Fires & Explosions 1. Evaluate all operations for fire and explosion potential. L Inspect fire suppression equipment on a regular basis. 
2. Define specific procedures for unique operations presenting unusual hazard 2. Store flammables away from oxidizers and corrosives. 

such as flammable tank demolition. 3. Utilize Hot Work Permit for all hot work on site. 
3. Ensure that properly trained personnel and specialized equipment is 4. Follow any site specific procedures regarding work 

available. around flammables. 
4. Define requirements for handling and storage of flammable liquids on site, 5. Review and practice contingency plans. Discuss on 

need for hot work permits and procedures to folio~ in the event of fire or regular basis at scheduled safety meetings. _ 
explosion. 

5. Define the type and quantity of fire suppression equipment needed on site. 
6. Coordinate which locaJ fire fighting agencies to discuss unique fire 

hazards; hazardous materials, etc. 
7. Ensure site operations comply with 29CFR 19l0.157G. 
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~ HAZARD 
0 
1D 

Flammable Vapor and 1. 
Gies 

~· 

Heat Stress 

Heavy Equipment 
Operation 

2. 

3. 

4. 
5. 

1. 
2. 
3. 

1. 
2. 

3. 

4. 
5. 

6. 

PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 

PRE PLANNING TO CONTROL HAZARD 

Evaluate site to determine sources of likely flammable gas or vapor 
generation. 
Develop specific procedures to be followed in the event of exposure to 
fla.mnlables. 
Specify specialized equipment needs for inerting flammable atmospheres, 
ventilating spaces and monitoring flammable vapor concentrations. 
Define requirements for intrinsically safe equipment. 
Develop contingency plan to follow in the event of fire or explosion. 

Anticipate possible elevated temperatures (summer months). 
Awareness to stress placed on body by speCific PPE. 
Awareness to levels of heat stress symptoms. 

Define equipment routes and traffic patterns for site. 
Insure that operators are properly trained on equipment operation for all 
equipment required on project. . 
Define safety equipment requirements, including back up alarm and roll 
over, for all equipment on site. · 
Define equipmeiu routes and traffic patterns for site. 
Implement SOP of requiring operators to safety inspect equipment on a 
daily basis in accordance with manufacturer requirements. 
Evaluate project requirements to ensure that equipment of adequate 
capacity is specified. 

1. 

2. 

3. 

4. 

5. 

6. 

1. 
2. 
3. 
4. 
5. 

1. 

2. 

3. 

4. 

5. 

6. 
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ACTIVE CONTROL MEASURES 

Calibrated monitoring equipment available and utilized by 
trained personnel whenever working where flammable 
gas or vapor is present. 
Monitoring performed at regular frequency and in all 
.areas where vapor could generate or pool. 
Equipment and operations shut down when threshold 
levels are exceeded. 
Contingency plans reviewed regularly by all involved 
personnel. 
Work areas are carefully inspected to look for possible 
ignition sources. Sources are removed. 
Operations shut down if specific task procedures can't be 
followed to the letter. 

Proper work/rest schedule and monitoring. 
Drink plenty of fluids. 
Buddy system/awareness. 
First aid on site. 
Medical care if symptoms persist. 

Equipment inspected as required. Equipment repaired or 
taken out of service. 
Ground spotters are assigned to work with equipment 
operators. Utilize standard hand signals and 
communication protocols. 
Personnel wear the proper PPE, utilize hearing 
protection, gloves for handling rigging, etc. 
Equipment safety procedures discussed at daily scheduled 
safety meetings. 
Personnel do not exceed lifting capacities, load limits, 
etc. for equipment in question. 
Personnel follow basic SOP's which prohibit passengers 
on equipment, activating brakes and grounding buckets, 
securing loads prior to movement, etc. 
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~ HAZARD 
0 

n&mination 
"0 
Ill 

i 

Noise 

Personal Injuries 

"' (') 

0. 
Q 

"" 
Riliation 

"' = 
~· 
= 3 
"' a 

I. 
2. 

3. 

4. 

I. 
2. 

3. 
4. 
5. 

I. 

2. 

3. 

I. 
2. 
3. 

4. 
5. 

PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 

PRE PLANNING TO CONTROL HAZARD 

Evaluate all operations and work areas to determine lighting requirements. l. 
Specify Specialized lighting requirements including explosion proof, 
intrinsically safe, lighting needs. 2. 
Determine if nighttime outdoor operations are necessary. Evaluate tasks 
to be performed and number of light plants necessary to allow operations. 3. 
Ascertain if outdoor lighting from nighttime operations will have an 
impact on surrounding communities. 

Local community noise standards examined. I. 
Expected loud operations evaluated to determine compliance with 2. 
community standards. 3. 
Loud operations scheduled for approved time periods. 4. 
Noise level standards established for equipment brought onto site. 5. 
Hearing protection requirements defined for personnel expected to have 
excessive exposures. 6. 

Site operations will be evaluated for exposures with serious injury 
potential such as falling objects, pinch points, flying objects, falls from 
elevated surfaces, etc. 
A written Fall Prevention Program will be developed if workers will be 
required to work at heights greater than l 0 feet from unguarded work 
locations. 
PPE requirements will be based on potential for injury. 

Evaluate potential for exposure to radioactive materiais. 
If likely, develop specialized training program for personnel. 
Develop plan and specify equipment for monitoring potential radiation 
sources. 
Establish health physics dosimetry program. 
If not likely, implement SOP of stopping work should any sign of 
radioactive materials become apparent. 

I. 
2. 

3. 

4. 
5. 

I. 
2. 

3. 

4. 
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ACTIVE CONTROL MEASURES 

Inspect specialized equipment and discard or replace as 
needed. 
Add additional lighting to areas with lighting 
deficiencies. 
Inspect drop cords and portable lights on regular basis. 
Replace or repair as necessary. · 

Personnel receive annual audiogram. 
Personnel required to wear hearing protection. 
Routine noise level monitoring and dosimetry performed. 
Defective equipment repaired as needed. 
Ongoing hearing conservation education promoted at 

· scheduled safety meetings. 
Medical evaluation following noise (impact) exposure if 
symptoms present themselves. 

Personnel will wear required PPE. 
Specialized equipment such as rope grabs, winches, etc. 
will be inspected prior to each use. Defective equipment 
will be immediately replaced. 
All injury and near miss incidents will be reported to the 
HSO. 
First aid/CPR trained person on site at all times. 
All injuries will be treated on site with advanced medical 
treatment being sought if doubt about severity. 

Perform monitoring as defined in safety plan. 
Perform necessary calibration and maintenance on 
monitoring equipment. 
Employees participate in health physics monitoring 
program. 
Notify Project Manager when suspect materials are 
detected. 
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PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 

a; HAZARD PRE PLANNING TO CONTROL HAZARD ACTIVE CONTROL MEASURES 0 

0 

s£"an Equipment 1. Site operations evaluated to determine need for specialized intrinsically 1. First aid on site. 
:0 

safe, explosion-proof and UL approved equipment and instruments. 2. Transport for medical care if necessary. U~ge 
~ 2. Implement requirement for G.F.I., double insulated tool usage, or assured 

grounding program in all outdoor operations, will be utilized. 
3. Specify equipment needs to ensure that equipment used only for the 

purpose for which it is designed and to prevent abuse or misuse of the 
equipment. 

4. Specify requirements for the inspections and maintenance of specialized 
equipment. 

5. Specify that ali equipment utilized on the project meets all OSHA . 
requirements. 

Wildlife 1. Inspect work environinent where tasks are being performed. 1. First aid on site. 
2. Awareness to bites. 2. Seek medical attention if symptoms-signs persist. 
3. ·Dogs, animals, poison ivy, etc. 

Trenching and 1. Implement ERCS/T AT /EPA excavation procedures if entry required into 1. Competent person in the immediate area at all times that 
Excavation any excavation greater than 4 feet depth. personnel are required to enter trenches. 

2. SpeCify that Competent Person(s) assigned to project be present at all 2. Operations shut down if the excavation shows any sign of 
times personnel inside trench(s). cave. in, excessive water, unacceptable levels of toxic 

3. Specify that a Professional Engineer design specialized shoring systems for contaminants, changing weather, or shoring .systems have 
those that are extremely deep. visible defects. 

4. Specify special PPE and monitoring requirements for excavations in soils 3. Equipment operators keep all personnel inside excavation 
contaminated with hazardous materials or gases and vapors. in sight. No suspended loads or movement of buckets 

" 5. Ensure excavations comply with 29CFR 1926, Subpart P. .over personnel. "' = 4. Regular monitoring is performed in excavations where 6'" 
I)Q ... toxic gases or vapors are possible. II> 
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Cil HAZARD n 
n 

wLther Conditions 
"0 
D> 
"0 
~ 

8 = (JQ 

'"" = 
= c. 

"' = 
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= a 
"' S!. 

1. 
2. 

3, 
. 4. 

5. 
6. 
7. 

PHYSICAL/ENVIRONMENTAL HAZARD ANALYSIS 

PRE PLANNING TO CONTROL HAZARD 

Evaluate prevailing weather conditions for the site. 1. 
Contingency plans developed for likely severe weather conditions such as 
tornado, and extreme thunderstorm. 2. 
Provide for daily weather forecast service in extreme weather areas. 
Plan to weatherize safety systems, such as showers an(I eye washes, that 3. 
would be impacted by extreme cold weather. 
Order necessary specialized cold weather clothing. 4. 
Grounding and bonding requirements defined for thunderstorm areas. 
Sheltered air conditioned break areas provided for extreme hot and cold 
weather zones. 
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ACTIVE CONTROL MEASURES 

Employees trained in contingency plan for severe weather 
conditions. 
Emergency water sources inspected regularly in cold 
areas. > 

Weather service contacted regularly during stom1 
conditions. 
Supervisory personnel cease operations during extreme 

- storm conditions (i.e., first scenes of thunderstorms). 
Personnel evacuate to safe assembly area. 
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3.0 PERSONNEL TRAINING 

[1] Initial Training 

a. 40 Hour Training 

All field employees receive forty hours of classroom training on safe work practices 
and hazardous waste sites. . . 

b. Supervisor/Managers 

Manager and Supervisors receive eight hours of training on safe management of 
hazardous waste sites. All trai~ing complies with 29CFR 1910.120. 

The following individuals ,are Site Supervisors: 

H) . Mark Douglas - RES 

[2] Site Specific Training 

a. 

b. 

c. 

d. 

All assigned persomi.el will receive site specific training on routes of exposure 
and adverse nealth effects associated witn the chemicals listed on the 
attachment. 

At least one member of each work crew shall have training in the use of 
portable fire extinguishers in accordance with 29CFR 1910.157G. 

lAW 29CFR 1910.120, all personnel newly assigned to hazardous waste work 
will receive 3 days of on the job training by an experienced supervisor. This 
typically is achieved by coordinating the work schedule so that they perform 
25% of the expected workload the first day; 50% tHe second day, and 75% the 
third day. 

Each person entering the site shall sign a statement attesting to the fact that 
they liave read and understand the Site Specific Safety· Plan. (Attachment Z) 

[3] ·Annual Refresher 

All field employees receive eight hours of refresher training on the above topics 
within the anniversary date oCtheir initial 40 hour class. 

[4] First Aid/CPR 

All field employees receive initial and recertification training. Treatment limited to 
Good Samaritan/minor first aid. All traumatic/major first aid; and cardiac problems 
will be referred to medical facilities. 

[5] Subcontractor Requirements 

All subcontractors entering the contamination reduction zone and exclusion zone will 
have adequate training satisfying 29 CFR 1910.120. · 

recycled paper 
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4.0 PERSONAL PROTECTIVE EQUIPMENT 

The following is a brief description of the personal p_rotective equipment·which may be 
req1:1ired duri.ng various Rhases of the project. The U.S. EPA terminology for protective 
equipment will be used; Levels A, B, C and D: . ·. . 

ResQiratory protective eguipment shall be· NIOSH-approved and use shall conform to OSHA 
29 CFR Part 1910.134 Requirements. Each employer shall maintain a written respirator 
program detailing selection, use, cleaning, maintenance and storage of respiratory protective 
eq~1pment. The written Respirator Program will be maintained at the focal and regional 
offic~. · 

4.1 Level A Protection Shall Be Used When: 
• The extremely hazardous substance requires the highest level of protection for 

skin, eyes ana the respiratory system; 
• Substances with a high degree of hazard to the skin are known or suspected; 
• Chemical concentrations are known to be above IDLH levels; or, 
• Biological hazards requiring Level A are known or suspected. 

4.1.1 Level A Protective Equipment at a Minimum Shall Consist of: 

Specific protective equipment for each level of protection is as follows: 

Protective Gear - Level A (Check and list required type) 

Supplied Air 
.5-mmute E_gress 
Spare Air Tanks 
Encapsulated Suit (type) 
Inner Gloves (type) 
Boot Covers (booties) 
Outer Chemical Gloves (type 
Outer Work Gloves (type) 
Safety Shoes/Boots (type) 
Hard Hat 
Respiratory Inserts 

Other List. ___ _ g~~~~ lri~~ l 
Other List 
Other List·---- . 
Modifications: Level A work not antiCipated at this site. 

recycled paper 
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· 4.2 Level B Protection Shall Be Used When: 

II· 

• 
• 
• • 

The substarce(s) ha~ been identified and requires a high level of respiratory protection 
but less sk1_n protection;_ . . . . . 
Concentrations of chemicals m the air are IDLH ·or above the maximum use limit of 
an APR with full-face mask; · 
Oxygen deficientor potentially oxygen deficient atmospheres ( < 19.5%) are possible; 
and/br, · , 
Confined space ehtry may require Level B. · 
Incomplete identification of gases and vapors, but not suspected to be harmful to skin 
or skin absorbable. · 

4.2.1 Level B Protective Equipment at a Minimum Shall Consist of: 
Protective Gear - Level B (Check and list required type) 

Supplied Air Fullfa~e S<";~A or Airline 
5-mmute .E;gress used with a1rlme ·· . 
Chemical Resistant/Protective Coveralls Saranex 

======----~---------Full Body Apron or Others (type) rna~~..----~---.----------
Inner Gloves (tyQ_e) ""L~at...,e=x'-'S~u*r~g_,_,Icp;a.._l ______ ~-
Outer Chemical Gfoves (type) __.Sffi:-:'lv'-';'er-r_,S,_,_,h=Ie"""ld,.__ _____ _ 
Outer Work Gloves (type) -;N,..:.=Itr,•=le'-----.--..--...-----.---,------
Safety Shoes/Boots (type) Steel toe chemical resistant 
Boot Covers (booties) --iO~p~t=•o,ne!>a"-';1.--------------
Hard Hat __,R~e=a~u~ir,_,e,d,___ __________ _ 
Respiratory Inserts __,O~p~t=Io"'-'ne!>a,_,_l ____________ __ 

Other ~List l Other List. ___ _ 
Other List. ____ . 
Other List. _ ___J__---,-. 

Other List 
Modificatio._n_s_:_-_ -_ -__ - --------------------------------------------------------

NOTE: Use of Level B personal P.rotective equipment requires that one (1) person must be 
available as backup ready to provide emergency assistance. 

4.3 Level C Protection Shall Be Used When: 

• 
• 
• 

The salJle l_evel o( skin protection as Level B, but a lower level of respiratory' 
Q_rotection IS required; 
The types of air contaminants have been identified, concentrations measured, 
and an air-purifying respirator is available that can remove contaminants; or, 
The substance has adequate warning properties and all criteria for the use of 
APR respirators has been met. . 
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4.3.1 Level C Protective Equipment at a Minimum Shall Consist of: 

Protective Gear - Level C (Check and list required type) 

MSA Air Purifying Respirator or P APR _,F._,u=l!-.>:1 fa=c=e'-'AC...:.P,_R"-='-------
Cartridges (type) __.G""M~C"--H~-------
Escape -MasK N I A . 
Chemical Resistant/Protective Coveralls Saranex . 
Full Body Apron or Other (type) N/ A 
Inner Gloves (tyRe) __,Lra!....!t~ex_s_u-rg ..... I-ca....,l ____ _ 
Outer Chemical Gfoves (type) __,s'-"il'::.!.v~er"----"-'sh,_,_,i"""el"'d,__ ____ _ 
Outer Work Gloves (type) mtnle 
Safety Shoes/Boots.(type) """'r""'e=q....,ui~re-d...--------
Hard Hat _,r~e~q~ui,_,_re=dr-------
Respiratory Inserts _,o"""p~t=io=n=a"-1 ______ _ 

Other List. ____ _ 
Other List._~--
Other List. ___ _ 

Other ~List l 
Other List 
Modificatio._n_s_:_-_-_-_ -_ -----------------------------

4.4 Level D Protection Shall Be Used When: 

• The atmosphere contains no known hazard; and, 
• Workfunctions preclude splashes, immersion or the potential for unexpected 

inhalation of, or contact with, hazardous concentrations of harmful chemicals. 

4.4.1 Level D Protection Equipment at a Minimum Shall Consist of: 

Protective Gear - Level D (Check and list required type) 

Chemical Resistant/Protective Coveralls 
Rain Suit 
Safety Shoes/Boots (type) 
Boot Covers (booties) 
Work Gloves (type) 
Hard Hat 
Face Shield 
Safet_x Glasses · 
Modifications: _____________________________ _ 

Specific operating procedures for PPE and Respiratory Protection are in Attachment D. 
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4.5 

[1] 

[2] 

Decisions to Upgrade/Downgrade PPE 

All decisions to downgrade from Level B to C or D must be accompanied by air 
monitoring results. The Regional Safety Managers (ERCS, TAT) must be aovised of 
on-site decisions to downgrade. All decisions must be documented with an 
Addendum to the Plan. 

The following conditions will necessitate reevaluation of PPE use. 

a. commencement of a new work not P.reviously identified 
b. change of job tasks during a work phase 
c. change of season/weather 
d. contaminants other than those identified in Safety Plan 
e. change in ambient levels of contaminants 
f. change in work which affects degree of chemical contact 

[3] Action Levels (See Section 6.0) 

5.0 MEDICAL SURVEILLANCE 

5.1 Pre-Employment Physical· 

a. 

b. 

c. 

Pre-employm~nt and periodic update IJledical examinations are required for 
persons workmg at hazardous waste sites. . 
~II physicals must be completed and documented prior to assignment to this 
site. · 
All physical exams will be conducted following parameters established by the 
respective employee's Corporate Physicians. 

5.2 Site Specific Physical Examination 

a. 
b . 

. c. A current fitness for duty statement will be kept on site for all personnel. 

5.3 Annual Physical Exam 

The medical examination must have been within a 12-month period prior to on-site activity 
and repeated annually. . . . . 

5.4 Accidental/Suspected Exposure Physical 

a. 

b. 

c. 

d. 

Following any accidental or suspected uncontrolled exposure to site 
contaminants, personnel should be scheduled .for a special physical 
examination. 
The P.hysical examination will be specific for the contaminants and the 
asso~iated. target organs or 
physiological system. 

Questions regardmg the trP.e of physical can be directed to the employer's 
Directors ofHealtn and Safety or tbeir Corporate Physicians. See Section 
10.2 for their respective phone numbers. 

5.5 Contractor Physical Examination Requirements 

All subcontractors entering the contamination reduction or exclusion zone will have adequate· 
medical surveillance satisfying 29CFR 1910.120.10 (f). 

recycled paper 
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5.6 Site Documentation 

All personnel on-site must have the following documentation available on site: 

1 
2 
3 
4 
5 
6 
7 
8 

Copy of 40 hour certificate 
Copy of Manager's/Su2ervisor's 8 hour certificate 
Copy of 8 Hour Annual Refresher (if > 12 months since 40 hour) 
CPR/First Aid Certificate (annual) 
Respirator Fit Test (annual) · 
Medical Fitness For Duty · 
Memorandum of Understanding & Consent (RES only) 
Worksite Exposure Documentation 

6.0 AIR MONITORING AND ACTION LEVELS 

According to 29 CFR 1910.120 (h) Air Monitoring shall be used to identify and quantify 
airborne levels of hazardous substances and health bazards in order to determine the 
appropriate level of employee protection needed on-site. 

6.1 Routine Air Monitoring Requirements 

• • 
• • • • 
• 

Upon initial entrY. to rule out IDLH conditions; 
When the possibility of an IDLH condition or flammable atmosphere has 
developed; . 
When work begins on a different portion of the site; · 
Contaminants other than those previously identified are being handled; 
A different type of operation is initiated; 
Employees are handlmg leaking drums or containers or working in areas with 
obvious liquid contamination; and, · · 
During confined space work . 

·Air monitoring will consist at a minimum of the criteria listed below. All air monitoring 
data will be documented and submitted to the OSC and available in the command post site 
files for review by all interested persons. Air monitoring instruments will be caliorated and 
maintained in aGcordance with the manufacturer's specifications. Calibration and · 
maintenance performed will be entered in the site log and/or instrument log book. 

SSP: MCC CONSTRUCTION 
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6.2 Site Specific Air Monitoring Requirements 

COMPOUNDS COMMENTS/ 
INSTRUMENT TO DETECT FREQUENCY ACTION LEVEL 

Combustible Gas Explosive/ Initial > 10% LEL 
Indicator (CGI) Flammable walkthrough/ 

Atmospheres Drum 
samoling 

PID/FID Or3anic Vapors Continuous Unidentified contaminants* 
an Gases > Bkfrnd - < 1 ppm over bkgrnd 

Leve D · · 
2_ 1 over Bk~rnd - < 5 ppm over 
Bkfrnd Leve C 
2_ over Bkgrnd - 500 ppm over 
Bkl!rnd Level B 

,, 

Asbestos/Fiber Asbestos N/A > 0.01 fibers/cc for PCM 
Monitoring > 70 structures/mm2 for TEM . 

> 1 % asbestos/weil!ht bulk samole 

Jerome Mercury Mercury Vapors N/A > .025 mg/m3 

Analvzer 

Detector Tubes Various During 
Hazcatting 

Radiation Meter Radiation N/A > 2 mRihr 

Oxygen Meter Oxygen N/A < 19.5% and >23.5% 02 

* The reading must be sustained for one (1) minute in the breathing zone. 

6.3 Personnel Monitoring 

Explain strategy or why not required: _.N"""'o""'t'--'a~p~p"'"'li=c~ab=<-!1-"<.e ______________ _ 

6.3.1 Sampling-Methods (media type. analyses NIOSH Method Number. etc.): "-N'-'-'/A,_,_ __ _ 

6.3.2 Describe calibration procedures:_ . ..o..N.:.:..I.:..:A,___ ________________ _ 

6.3.3 Analytical laboratory to be used: ___ ,--______________ _ 

6.4 Noise Monitoring: ] Yes [ X ] No 

Describe monitoring strategy: Ear plugs to be utilized around heavy equipment 

6.5 Heat Stress Monitoring: . [ ]'Yes·. [ X ] No 

Describe monitoring strategy: Not applicable due to weather 
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6. 6 Perimeter: [ X ] Yes .] No 

Describe: Perimeter real-time air monitoring to be conducted along fenceline during drum 
sampling. · 

Other: ] Yes ] No 

Describe: ________________________________ _ 

6.7 Name(s) of Monitorinf Technician(s): 
Karen Rydzewski - AT · · 
Donovan Robm- TAT 

6.8 Location of Monitoring Records: 

Copies of monitoring records will be retained in the job file upon the completion of the job. 
Additional copies will be maintained in the Health and Safety Uepartment. 

7.0 SITE CONTROL AND STANDARD OPERATING PROCEDURES 

7.1 Work Zones 

The primar)" purpose for site controls is to.establish the hazardous area perimeter, to reduce 
migration of contaminants into clean areas and to prevent access or exposure to hazardous 
materials by unauthorized persons. At the end of each workday, the s1te should be secured 
or guarded, to prevent unauthorized entry. Site work zones will include: · 

7 .1.1 Clean Zone/Support Zone 

This uncontaminated support zone or clean zone will be the area outside the exclusion and 
decontamination zones and within the geographic perimeters of the site. This area is used 
for staging of materials~ parking of vehicles, office and laboratory facilities, sanitation 
facilities, and receipt or delivenes. Personnel entering this zone may include delivery 
personnel, visitors, security guards, etc., who will not necessarily be permitted in the 
exclusion zone. Allpersonnel arriving in the support zone will upon arrival, report to the 

. command post and sign the site entry!ex.it log. There will be one controlled entry/exit point 
from the c1ean zone to the decontammat1on zone. 

[1] Location of Clean Zone 

7.1.2 Decontamination Zone 

The decontamination zone will provide a location for removal of contaminated personal 
protective equipment and final decontamination of personnel and equipment. All personnel 
and equipment should exit via the decon area. A separate decontamination area will be 
established for heavy equipment. 

[1] The decontamination zone is a buffer zone between contaminated and.clean 
areas. 

[2
3

] Identified by yellow banner guard. 
[ ] Decon line 1s located -,-------------------------
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7.1.3 Exclusion Zone/Hot Zone 

[1] 

[2] 

[3] 

·These areas will be defmed by Caution banners (yellow) 

General Safety Rules for Exclusion Zone 
a. wear the appropriate level of PPE defined in plan 
b. do not remove any PPE or break the integrity to pick, scratch, or touch 

parts of your body' 
c. no smokmg, eating or drinking 

·d. no horseplay 
e. no matcties or lighters in this zone 
f. implement the communication and line of sight system 

A map of the work zones for this site follows. 

• 
• 

• 

• 
• 
• 
• 
• 

• 
• 

General Field Safety Rules 

All visitors must be sent to the command post and referred to the OSC . 

It is EPA policy to practice administrative hazard control for all site areas by 
restricting entrance to exclusion zones to essential personnel and by using operational 
SOPs. 

Whenever _1>ossible, avoid contact with contarriinateq (or potentially contaminated) 
surfaces. Walk around (not through) ;puddles and discolored surfaces. Do. not kneel 
on the ground or set equipmeqt on the ground. St.ay ~way from ~ny waste drums 
unless necessary. Protect equtpment from contammatton by baggmg. 

Eating, drinking, or smoking is permi'tted only in designated areas in the support 
zone. 

Hands and face must be thoroughly washed upon leaving the decon area . 

Beards or other facial hair that interferes with respirator fit will preclude admission to 
the hot zone. · 

All equipment must be decontaminated or discarded upon exit from the exclusion 
zone, as determined by the OSC or designate. · 

All personnel exiting the exclusion zone must go through the decontamination 
procedures described in Section 8.0. . 

Safety Equipment described in Section 4.0 will be required for all field personnel in 
the exclusion zone. 

Personnel will only travel in vehicles where individual seats (for each occupant are 
provided. Seat be1ts will be worn as required. 

recycled paper 
SSP: MCC CONSTRUCTION 

' ecology and environment 

DATE: JANUARY 3. 1995 PAGE 32 OF 74 



Final 11120/92 

• 
• 

• 
• 

• 
• 

• 

• 

• 

Fire extinguishers. will be available on site and in all areas with increased fire danger 
such as the refuelmg area. · . · . 

A minimum of two personnel will always be on site whenever heavy equipment is 
operated. Only necessary personnel need to be on or around heavy equipmenL 

Employees will not interfere with or tamper in any way with air monitoring 
equipment. 

Backhoes or other equipment with booms shall not be operated within 10 feet of any 
electrical conductor. 

Visitor log will be maintained at the command post or with the security guard. All 
personnel coming on site will sign in and out on a daily basis. · 

Security will be maintained at the site by closing all gates during normal work hours . 
Th~ OSC will .assume responsibility for personnel entering site. Site will be locked 
up m the evenmg. 

EPA OSC will allow only those individuals authorized to enter the site. If 
unauthorized members of the public are found on site, contact security immediately 
and do not leave the individual unattended. 

Visitors are not allowed in the work areas without authorization and not without 
appropriate levels of PPE as determined by site safety. personnel. Access to .the 
IJroperties is restricted to the EPA and authorized representatives. Persons other than 
the residents must sign in at the Command Post and receive authorization to enter the 
site. 

Buddy System · 
[1] The buddy system is mandatory at anytime that personnel are working in the 

exclusion zone, remote areas, on tank:s, or when conditions present a risk to 

[2] 

personnel. . 

A buddy system requires at least two trained/experienced people who work as 
a team and maintain at a: minimum audible andfor visual contact while 
operating in the exclusion zone. 

• Communication Procedures 
[1] Radios will be used for on site communications and Channel will be 

the designated channel. 
[2
3

] The crews should remain in constant radio or visual contact while on site. 
[ ] The site evacuation signal will be 3 blasts on the air or vehicle horn. 
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. 8.0 DECONTAMINATION PROCEDURES 

In general, everything that enters the exclusion zone at this site, must either be 
decontaminated or properly discarded upon exit from the exclusion zone. All personnel, 
including any state and local officials must enter and exit the hot zone through the decon 
area. Prior to demobilization, contaminated equipment will be decontaminated and inspected 
by the OSC or OSC de.sigq.ate before it is ll!Oved into th~ ~lean ~one. Any ll)aterial that ~s 
generate9 by decontammatlon procedures will be stored m a designated area m the exclusion 
zone until disposal arrangements are made. · 

All personnel must be documented on the "HOT ZONE ENTRY/EXIT LOG" when entering 
and exiting the exclusion zone. 

NOTE: The type of decontamination solution to be used is dependent on the type of· 
chemical hazards. The decontamination solution for this site is Alconox. Decontamination 
solution will be changed daily (at a minimum) and collected and stored on-site until disposal 
arrangements are finalized. . . 

8.1 Procedures for Equipment Decontamination 

Following decontamination and prior to exit from the hot zone, the OSC or a designated 
alternate, shall be responsible for insuring that the item has been sufficiently decontaminated. 
This inspection shall be included in the .site log. · · 

Equipment decontamination will consist of the following steps: 

8.2 Procedure for Personnel Decontamination 

This decontamination procedure applies to personnel at this site wearing Level B and C 
protection. These are the minimum acceptable requirements: 

·Station 1: Equipment Drop · 
Deposit equtpment used on-site (tools, sampling devices and monitoring instruments, radios, 
etc.) on pfastic drop cloths.· These items must be decontaminated or discarded as waste prior 
to removal from the exclusion zone. 

Station 2: Outer Boot and Outer Glove Wash and Rinse 
Scrub outer bootsh<;mter glovf?s.and/or splash suit with decon-tamination solution or 
detergent water. Kmse off usmg water. 

Station 3: Outer Boot and Glove Removal 
Remove outer boots and gloves. If puter boots are disposable, deposit in container with 
plastic liner. If non-disposable, store· in a .. clean dry place. · · 

Station 4: Tank Change · 
If person leaves exclusion zone to change air tank, this is the last step in the decontamination 
procedure. Air tank is exchanged, new outer gloves and boot covers donned, joints taped, 
and person returns to hot zone. · 

Station 5: Outer Garment Removal 
If applicable, remove SCBA back-pack and remain on air as long as possible. Remove 
Chemical Resistant Outer Garments and deposit in container linea with plastic. 
Decontaminate or dispose of splash suits as necessary. · 
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Station 6: Resuiratory Protection Removal . 
Remove hard-Rat, face-piece, and If applicable, deposit SCBA on a clean surface. APR 
cartridges will be discarded as appropnate. Wash and rinse respirator at least daily. Wipe 
off and store respiratory gear in a clean,. dry location. (See Attachment. D) 

Station 7: Inner Glove Removal 
Remove inner gloves. Deposit in container for disposal. 

Station 8: Field Wash 
Thoroughly wash hands and face with soap and water .. Shower as soon as possible. 

· Eating, drinking, chewing gum/tobacco, smoking, or any practice that increases the 
probability of ~aJ;I9 to mouth tr~nsf~r and(or inge~tion of.materials ~s prohibi~ed in any areas 
where the posstbthty of contammat1on exists ana IS perrrntted only m the designated break 
area. · 

Personnel will not wear or bring dirty/decontaminated clothing into the break areas. 

8.3 Emergency decontamination will consist of the following steus: · 
(Any blood contammated matenal will be bag. labeled and accompany the individual to the 
hosuital.) 

8.4 

8.5 

[1] 

[2] 

[3] 

The following decontamination equiument is required: 

Disposition of Decontamination Wastes 

All equipment and solvents used for· decontamination shall be decontaminated or 
disposed of with the established waste streams. 
Commercial laundries or cleaning establishments that decontaminate or are used to 
launder contaminated clothing shall be informed of the presence and potentially 
harmful effects of the contaminants. 

A sketch of the decon area for this site is shown in 
Attachment B. 
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9.0 HAZARD COMMUNICATION PROGRAM 

Each contractor will be responsible for maintaining a copy of their Hazardous 
Communication Program and MSDS' on site. The following items are specific to this job 

· site: · 

9.1 Material Safety Data Sheets 

Material Safety Da~ Sheets will be maintained at the Command Post in the 
Health and Safety Bmder. . · . 
MSDS' will be available to all emJ)loyees for review during the work shift. 
See Attachment C and/or the ERCS Health and Safety Binder. 

9.2 Container Labeling 

[1] All containers received on site will be inspected by the contractor using the 
material to ensure the following: . . 
a. all containers clearly laoeled . 
b. appropriate hazard warning . 
c. name and address of the manufacturer 

9.3 The following chemicals were brought to the site: 

1 
2 
3 
4 
5 
6 

Alconox 
Gasoline 
bHazca~ Supplies 

iesel uel 
· Office Supplies 

9.4 Employee Training and Information 

[1] Prior to starting work, each employee will attend a health and safety 
orientation and will receive information and training on the following: 
a. an overview of the requirements contained in the 

Hazardous Communication Standard 
b. Hazardous chemicals J?resent at the site 
c. the location and availability of the written Haz 

Comm Program . 
d. J?hysical ana health effects of the hazardous 

chemicals 
e. methods of preventing or eliminating exposure 
f. emergency procedures to follow if e~JJosed 
g. how to read labels and review MSDS' to obtain 

information 
h. location of MSDS file and location of hazardous 

chemical list 

See ERCS/T AT Health and Safety Binder for Hazard Communication Program and 
applicable MSDS'. · . 
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10.0 EMERGENCIES/ ACCIDENTS/INJURIES 

It is essential that site personnel be prepared in the event of an emergency. Emergencies can 
take many forms; illnesses or injuries, chemical exposure, fires, expfosions, spills, leaks 1 
rele~ses of harmrul contaminants, or sudden. changes in the \\;'eather. _The following sections 
outlme the general procedures for emergencies. Emergency mformatton should be posted as 
appropriate. 

10.1 Emergency Contacts for the MCC Site 

Fire: Chicago Fire Deprtment 911 

Police: Chicago Police Department 911 

Sheriff: Cook County 911 

Ambulance: 911 

Hospital: Cook Coun!y Hospital 
1835 West Harrison Avenue 
Chicago, Illiilois · 

Telephone: 312-633-6324 Chemical Trauma Capabilities? YES 

Poison Control Center: 911 

*Directions from Site to Hospital (See Map in Attachment B): 

Kostner NORTH (left) to Roosevelt Road EAST (right) to Ogden Boulevard · 
NORTHEAST (angled left) to Harrison Avenue EAST (right). Cook County Hospital on 
south side of street between Wolcott and Wood. 

NOTE: .t:Jap.s and directions to the hospital will be posted in the office, decon trailers and 
decontamination area. · . . 

The ro te • g hospital Was verified by: /ku;u.J ~1\JC. on 
/ ¥. 9 ~ . Distance from site to hospital 1~ miles. Approximate 

nv ng tme IS /~ M/AJc..c. ~ . The fire,pofce, and hospita were notified 
of site operations by on . 

The following individuals have been trained in CPR and First Aid: · 

Mark Parquette 

Karen Rydzewski 

Donovan Robin 
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10.2 Additional Emergency Numbers 

National Response Center 

U.S. EPA Regiori V- E.R. Branch 

Center for Disease Control 

AT &F (Explosives Information) 

Chemtrec 

State Environmental Agency (IEP A) 

Ecology & Environment. Inc. Contacts 

E & E Regional Office (for this site) 

E & E MEDTOX Emergency Medical Hotline 

Dr. Harbison (Home) 

E & E Corporate H & S - Dr. Paul Jonmaire 

E & E Emergency Operations Center Hotline 

TAT Leader Region V - Thomas Kouris 

Riedel Environmental Services Inc. Contacts 

Riedel Environmental Services 

Riedel Environmental Services (Chicago) 

Riedel Environmental Services (St. Louis) 

800-424-8802 

312-353-2318 (24 hr) 

404-488-4100 (24 hr) 

800-424-9555 

800-424-9300 

312-663-9415 

501-221-0463 (24 Hr.) 
904-462-3277/3281 

- -·:.1 ..... 24 Hr.) 

312-663-9415 

800-334-0004 (24 Hr.) 

708-238-1818 

314-532-7660 

RES Corporate H & S - Milfe AR=l:en 800-334-0004 
l.'otAeh.A turr. Ct,.&Jo)L> loolc.-f.IAIII\.. 

EPA 

Federal Occupational Health Unit 312-353-0379 
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10.3 Emergency Eguipment Available On-Site 

Communications Eguipment Location 

Public Telephones: -------------,

Private Telephones: 

Mobile Telephones:: ___________ _ 

Two-Way Radios: ---.,.------------

Emergency Alarins/Horns: _________ _ 

Medical Eguipment 

First Aid Kits:------------,--

Inspection Date: ______ By: __ _ 

Stretcher/Backboard: _________ _ 

Eye Wash Station: · 
(within 100 feet of~h'a_z_ar_d...---zo-n-e') ______ _ 

SaretyShower: ____________ _ 

Fire-Fighting Eguipment 

Fire Extinguishers: ------------

Inspection Date: _______ By: __ _ 

Other: ----------------

Spill or Leak Eguipment 

Absorbent Boom/Pads: ___________ _ 

. Dry Absorbent: ____________ _ 

Additional Emergency Eguipment . 

10.4 Accident Reporting/Investigations (See Attachment F for proper procedures.) 
' . . . ' 
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11.0 EMERGENCY RESPONSE CONTINGENCY PLAN 

11.1 Project Personnel Responsibilities During Emergencies 

ON-SCENE COORDINATOR (OSC) 

As the .administrator of. the projecS, the OSC ~as primary responsibility for responding to and 
correctmg emergency situations. 1 he OSC will: 

• Take appropriate measures to protect personnel including: withdrawal from the 
exclusion zone, total evacuation and securing of the site or up-grading or down
grading the level of protective clothing and respiratory protection. 

• Take appropriate measures to protect the public and the environment including 
isolating and securing the site, preventing. ru_n-off to surface waters and ending or 
controlllng the emergency to the extent possible. · · 

• Ensure that appropriate Federal, State and local agencies are informed, and 
emergency response plans are coordinated. In the event of fire or explosionf the local 
fire department shoufd be summoned immediately. In the event of an air re ease of 
toxic materials, the local authorities should be informed in order to assess the need 
for evacuation. In the event of a spill, sanitary districts and drinking water systems 
may need to be alerted. 

• Ens~re that appropriate decon treatment or testing for exposed or injured personnel is 
obtamed. 

• Determine the cause of the incident and make recommendations to prevent the 
recurrence. 

• Ensure that all required reports have been prepared. 

RESPONSE MANAGER (RM) 

The RM must immediately report emergency situations to the OSC 1 take appropriate 
m~~sur~s to protect site pe~sonq.el and assist the OSC as necessary m respqnding to and 
mitigatmg the emergency situation. 

TECHNICAL ASSISTANCE TEAM (TAT) 

The TAT must immediately report emergency situations to the OSC, take appropriate 
measures to protect site personnel and assist the OSC as necessary. 
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11.2 Medical Emergencies: 

Any person who becomes ill or injured in the exclusion zone must be decontaminated to the 
maximum extent possible when Qractical. If the injury or illness is minor; full 
decontamination sbould be completed and first aid administered prior to transport. If the 
patient's condition is serious, at least partial decontamination should be completed (i.e., 
complete disrobing of the victim and redressing in clean coveralls or wrapping in a blanket.) 
First aid should be administered while awaiting an ambulance or paramedics. All injuries 
and illnesses must immediately be reported to the OSC. 

Any person transporting an injured/exposed person to a clinic or hospital for treatment 
shoufd take with them directions to the hospital and information on the chemical(s) they may 
have been exposed to. This information is included in Table 2.3. Any vehicle used to 
transport contaminated personnel, will be cleaned or decontaminated as necessary. 

11.3 Fire or Explosion: 

In the event of a fire or explosion, the local fire department should be summoned 
immediately. Upon their arrival the OSC or designated alternate will advise the fire 
commander of tlie location; nature and identification of th.e hazardous materials on- site. 

If it is safe to do so, site personnel may: 

• • 
Use fire fighting equipment available on site. . 
Remove or isolate flammable or other hazardous materials which may contribute to 
the fire. . 

11.4 Spills. Leaks or Releases: 

In the event of a spill or a leak, site personnel will: 

' • Locate the source of the spillage and stop the flow if it can be done safely. 

• Begin containment and recovery of the spilled materials. 
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11.5 Evacuation Routes and Resources: 

Evacuation routes have been established by work area locations for this site. All buildings 
and outside work areas have been provideo with two designated exit points. Evacuation 
should be conduct~d immediately, wit.hout regard for equipment under conditions of extreme 
emergency. See site map for evacuation routes .. 

• Evacuation notification will be three blasts on an air horn, vehicle horn, or by verbal 
communication via radio. . . 

• Keep upwind of smoke, vapors or spill location. 

• Exit through the decontamination corridor if possible. 

• If evacuation is not via the decontamination corridor, site personnel should remove. 
contaminated clothing once they are in a location of safety and leave it near the 
exclusion zone or in a safe place .. 

• The OSC will conduct a head count to insure all personnel have been evacuated 
safely. · . 

• In the event that emergency site evacuation is necessary, all personnel are to: 

1. Escape the emergency situation; . 

2. Decontaminate to the maximum extent practical; and, 

3. Meet at the U.S. EPA command post. 

• In the event that the U.S. EPA command post is no longer in a safe zone, meet: 
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12.0 CONFINED SPACE 

A confined space is defined as a space or work area not designed or intended for normal 
human occupancy, having limited means of access and poor natural ventilation, and or any 
structure, includmg buildings or rooms which have limited means of egress. Examples 
include tanks, vats, and basements. Confined spaces identified at this site are listed below. 
If a confined space entry is conducted, it will be done in accordance with procedures 
presented in Attachment . .· 

Type of Confined Space Location On-Site Comments 
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ATTACHMENT A 

SITE SAFETY PLAN AMENDMENTS 
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SITE SAFETY PLAN AMENDMENT: #_ 

SITE NAME: ---------------DATE: ______ _ 

TYPE OF AMENDMENT: 
REASON FOR AMENDME'~N...,T.-: -------------.,.-

ALTERNATE SAFEGUARD PROCEDURES: ________ _ 

REQUIRED CHANGES IN PPE: ------.,.--------

,-----------'---- ___ ERCS Response ·Manager (Date) 
ERCS Safety Manager (Date) 

E & E RSO (Date) 
_________ E & E Lead TAT Member (Date) 

U.S. EPA OSC (Date) 
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ATTACHMENT B 

SITE MAPS 

DATE: JA.NUARY 3. 1995 ecofo~C,:.§ i~E24 
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ATTACHMENT C 

CHEMICAL HAZARD INFORMATION 
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ATTACHMENT D 

PERSONAL PROTECTIVE EQUIPMENT 
AND 

RESPIRATORY PROTECTION SOP'S 
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[1] 

[2] 

[3] 

[4] 

. [5] 

[6] 

INSPECTION OF PERSONAL PROTECTIVE CLOTHING 

Determine that clothing material is correct for specified task 
a. compatibility cfiart 
b. chemical hazard chart in Safety Plan 
c. MSDS 

Visually inspect material for: 
a. Imperfect seams 
b. non-uniform coatings 
c. tears 
d. discoloration/degradation 
e. malfunctioning closures 

Hold up to light and check for pinholes. 

Flex material: 
a. observe for cracks 
b. other signs of shelf deterioration 

If the material has been used previously, inspect inside and out for signs of chemical 
penetration/degradation . . 
a. discoloration · 
b. swelling 
c. stiffness 

During the work- task: 
a. evidence of discoloration/degradation 
b. closure failure 
c. tears 
d. punctures 
e. seam discontinuities 
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RESPIRATORY PROTECTION 

General Guidelines 

[1] 

[2] 

(3] 

[4] 

[5] 

[6] 

[7] 

All personnel required to use respirators will select and use the re~irators 
based upon guidelines established by OSHA, NIOSH, and the RES Respiratory 
Protection Program. · 

All individuals required to wear respirators will have received a documented 
pre-issue qualitative fit test for the MSA full-face. 

Each individual will be resQonsible for conducting a positive/negative fit check 
each time the respirator is aonned. 

Each individual shall be responsible for cleaning his/her own respirator at least 
once daily and is permitted to leave the work area to. wash his/her own · 
respirator as needed. 

Cartridges or filters shall be changed after each daily use or whenever an 
increase in. breathing r~sistance/od9r is detected, or 1f they become wet. All 
changes w1ll be made m ·uncontammated areas. 

No RES employee shall wear a respirator until he/she has been examined by a 
physician and determined to be physically able to wear respiratory protection. 
This examination shall be documented at the site. · . 

All personnel must be qualitively fit test every six months. 

Air Purifying Respirator Inspection and Checkout 

[1] 

[2] 

[3] 

[4] 

[5] 

[6] 

[7] 

[8] 

Visually inspect the entire unit for any obvious damages, defects, or 
deteriorated rubber. 

Make sure the facepiece harness is not damaged. 

Inspect lens for damage and proper seal in facepiece. 

Exhalation Valve 
Pull off plastic cover and check valve for debris, tears, or deformities in the 
neoprene valve. 

Inhalation Valve 
Screw off cartridges/canister and visually inspect neoprene valves for tears. 
Make sure than inhalation valves and cartridge receptacle zaskets are in place .. 
Insure that the speaking diaphragm retainer nng is hand tight. .. 

Make sure than you have the correct cartridge. 

Don and perform positive and negative pressure check. 
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Storage of Air Purifying Respirators 

[1] OSHA requires that respirators be stored to protect against: 

* Dust 

[2] 

[3] 

* Sunlight 
* Heat 
* Extreme Cold 
* Excessive Moisture 
* Damaging Chemicals 
* Mechanical Damage 

Respirators must be stored in a clean area which is not likely to be 
contaminated by the work in progress. · 

Respirators should not be hung from their headbands for prolonged periods of 
time. 

SCBA Inspection and Checkout 

[1] · Monthly Inspection 

a. 
b. 
c. 
d. 
e. 

check cylinder label for current hydrostatic test date 
inspect cylinder for large dent or gouges 
inspect cylind~r g~uge fqr damage . 
complete routme mspectton 
fill out inspection documentation card 

[2] Routine Inspection 

a. Pre-Operational · · · 
* high-pressure hose connector is tight on cylinder fitting 
* by-pass valve is closed 
* mamlirie valve is closed 
* regulator outlet is not covered or obstructed 

b. Backpack and Harness Assembly . 
* mspect backpack/harness straps for wear, damage, secure 
* check wear and function of belts 
* check backplate and cylinder holder for damage c. 

Cvlinder and High Pressure Hose Assemblt 
* check cylmder to msure firmly attached to ackplate 
* open cy1inder valve; listen or feel for leakage around packing 

and hose connection 
* check high pressure hose for damage or leaks 

SSP: MJ;f;t~STRUCTION 
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d. 

e. 

f. 

recycled paper 

Regulator 
* · cover regulator outlet with palm of hand 
* open mamline valve . 
* remove hand from regulator outlet * open by-pass valve slowly to assure proper function 
* close by-pass valve 
* open mainline valve . 
* note pressure .reading on regulator gauge 
* close cylinder valve while I<:eeping hana over regulator outlet 
* slowly remove hand from outlet and allow air to flow · 
* note pressure when low pressure warning alarm sounds; it 

shoufd be 550-650 psi · · . 
* 
* 

* 
* 

close mainline valve 
check regulator for leaks by blowing air into regulator for 5-10 
seconds 
draw air from outlet for 5-10 seconds 
if a positive pressure or vacuum cannot be maintained, there is a 
leak. · 

Facepiece & Corrue:ated Breathine: Hose 
* inspect head harness and fucepiece for damage, serrations, and 

* 
* 
* 

* 
* 

deteriorated rubber 
inspect lens for damage and proper seal in facepiece 
inspect exhalation valve for damage and dirt buildup 
stretc.h br~athing hose and carefully and inspect for holes and 
deterioration 
inspect connector for damage and presence of washer 
perform negative pressure test witfi facepiece donned 

Storage 
* · refill cylinder to 2216 psi 
* close cylinder valve 
* tig~tly connect high pressure hose to 

cylinder 
* · bleed pressure from high pressure hos~ by opening mainline 

valve 
* 
* 
* 
* 

close by-pass valve 
close mamline valve 
fully extend all straps 
store facepiece in a clean plastic bag for protection 
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ATTACHMENT E 

ALCOHOL AND DRUG PROCEDURES 

ei·ulogy ond f'nvirunment 
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ALCOHOL AND DRUG POLICY (Riedel only) 

[1] 

[2] 

[3] 

[4] 

No personnel are to report to the site under the influence of drugs or alcohol. 

Failure to comply will result in being barred or removed from the site and/or 
other disciplinary action. 

AII.R~S employees will receive, and pass, a drug screen prior to work 
begmnmg. 

A drug screen will be required of any personnel involved in an accident 
requinng medical attention. 

a. 

b. 

The Response Manager is responsible for assuring that they have a 
copy of all Riedel employee's signed consent forms. 

The supervisor will accompany the injured worker to the clinic for 
medical treatment and collection of die drug urinalysis. · 

[5] ResP.onse Manager will insure that they have Med-Tox ·Drug and Alcohol Kits 
on site. 

recycled paper erolog)· und Pnvircmment 
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ATTACHMENT F 

ACCIDENT REPORTING/INVESTIGATIONS 
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• 

• 

• 

• 

RIEDEL ACCIDENT REPORTING/INVESTIGATIONS 

All injuries or accidents must be reported to the Respo11se Manager or Site Safety 
Officer immediately. · . 

The Response Manager will conduct an immediate investigation of the accident and 
document all results on the Supervisor's Accident Investigation Report and State 
Worker's Compensation Form. · 

The Res{?onse Manager will assign a supervisor)' individual to accompany all injured 
personnel to the clime and follow guidelines outlined in the RET Return to Work 
Program. . 

Copies of all Supervisor's Accident Reports will be sent to the Riedel Corporate 
Director of Hearth and Safety for ERCS personnel and copies of accident reports will 
be sent to TAT Regional offices when dealing with TAT personnel. 

recycled paper erology ond environment 
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ATTACHMENT G 

.OSHA GUIDANCE AND REGULATIONS 
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"Small qucaaUtv qeaerator• meaD& a '· . <Pl The employer's ataDdard operat
pner&tor of hazanlous ~ who In IDa Procedures for l&fet)' and. healtb; 
&D)' calendal' mOilth generates. no ' and . 
more thaD . 1,000 ldloii'UIUI <2.201 <G) Alu' neees1111.17 interface betWeen· 
poUDda) of hazardous waste. In that gmera~ program 8lld mte specWc ac-
month. · · . tlvlttes. · 

"Uru:tmlrDllai . . haarrJtnu . tDale <W> Bite cccz~ Site ucavatUDII 
.u.•• me&DB an· area where an accumu- created during initial Bite pf8DII,I'&UaD 
latlqn of hazanlc)us ··waste· creates a or clur'IDa hazanlous Wllll&e operatiODI 

- thl'eat to the health and l&fet¥ of lndl·· . shall be lhored or lloped u appaupat- . 
vtduals or the envtrunment or both. ate· to prevent aa:tdental collapse tn 
SOme sites are found on pubUc lands. -. accordance with Subpart P of 21 CPR 
such as· those created b7 former mu- Part. 1828 • 

.. n1c1pal.-.county or state land1WI where · · <lv) Contnzcton a ad nb-eotltnzctcmr. 
~-Uletal or poorly· lll&D&Ced waste dis- . AD employer who retama contractor or 
poea1 has taken pll.ce. Other sites are· sub-contractor· services for· work· tn 
found on private property, often be- . haanlous waste operatkms shall 
longing to. generators or former· gen- Inform those contractors. subocontrac
erators of hazanlous waste.. Ezamples tors. or . their representattves ·of the 
of IUCh sites include. but are not limit- site · emerweDCJ' response ··procedures 
ed to. surface tmponndments. landfills. . &lid ~. potential flnto . exploston 
dumPB. and tank or drum f&niiL healtll. l&fety or other· buards of the 
Normal operations at TSD sites are · haanlous waste operattan that have 
not covered by this definition. been identified b7 the employer, tn-

<b) so.tetJJ aad l&eflltl& progrgm. cludlna thoseJdentifled In the employ
er'll·lnformatton program.. 

Nan: TO (b): Safety and health pro
lf&lll8 developed and Implemented to 
meet other FederaL state. or local retr· 
ulatlona are conaldered acceptable In 
meetma tJWI requirement If they cover 
or are modWed to cover the topics re
quired In thJs paragraph. An addition
al or separate safety and health pro
II'UD 1s not required by this para-
11'8Ph. 

(V) Procmlm ava'UcllrilUW. The Writ
ten safety and health Piulram shall 
be made available to &D)' contractor or 
subcontractor or their zepzesentatlve 
who wUl be Involved with the hazard. 
oua waste operation: to employees; to 
employee deslRD&ted representative&; · 
to OSHA personneL and tO personnel 
of other FederaL state. or local acm· 
cle8 with regulatory authority over the 

<U GeamU.. m Employers shall. de-. site. 
velop and Implement a written safety (2) OtvclnizcUtcmal atnacturw part of 
and health PI'URI'UD for their employ- thll' rite P1'0Cmlm.-m The ol'lriiDiZ&
ees ·involved tn hazanlous waste oper- tfcmal structure Part of the proKfiUD 
ataons. The program shall be desiped shall establish the spec:Wc chaln. of 
to · lc:leDWy, evaluate. and control coznm•nd and specUy the overall re-· 
safety and health haz8rda. and provide sPUDSiblUtles of supea vtsun and em· 
for emerpncy response for hazanlous plQees. It shall lncludeo · at. a mUd· 
waste operations. ID1IID. the following elementa:. 

<U> The Written safety and health <A) A gen.eralaupervtsor who baa the 
Pi'U11'81D shall Incorporate the follow-- · retiPOD8lblUty and authariQ- to direct 
1n8: all bazardoua waste operattcms. 

<A> AD orp,njz&tional structure; <B) ·A alt.e safety and health supervt. 
<B) A comprehensive wortplan; scir who has the respoDidbfUty and au-

. <C> A site-speclflc safety and health tboritF to develop and implement the 
plan which need not repeat the em· .. site safety and health· plan and verify 
plover's standard operatiJla ... pruce- MIIIP'18"C8 - · · 
dures required tn _ P&1'881'&Ph <C) All other personnel needed for· 
<bKU<UXP> of tJW1 sectton: haudous waste site operations and 

<D> The safety and health traiDIDa eJ1181'8ei1C¥ response and their seneral 
prOiram; fnnrtlons and respoDidblUtleL. 

<E) The mecttcal sunelUazu:e· pro-·. <D) The Unes of autharit)', respcmat. 
·gram; . bllltF, and comm•mt,.,tton :::o. 

!! • •. . - .•• >.-·--; ~ 
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<11> The organizational structure 
shall be reviewed and updated as nec
essary to reflect the current status of 
waste site operations. 

<3> Comprehensive tDOr/cplt&" pa.rt of 
the site program. The comprehensive 
workplan part of the program· shall 
address the tasks and obJectives of the 
site operations and the logistics and 
resources . required to :reach those 
tasks and obJectives. 

m The comprehensive workplan 
shall address anticipated clean-up ac
tivities as well as normal operating 
procedures which need not repeat the 
employer's pl-ocedures ava11able"else
where. 

<U> The comprehensive workplan 
shall define work tasks and obJectives 
and identify the methods for accoai

:ti~S.Ushing those tasks and obJectives. 
~'"""'=~<W> The comprehensive workplan 

· .all establish personnel requirements 
.or implementing the plan. 

<lv> The comprehensive workplan 
shall provide for the implementation 
of the tratntng required in. paragraph . 
<e> of this section. . 

<v> The comprehensive workplan 
shall provide for the implementation 
of the required informational pro
grams required in paragraph m of this 
section. 

<vi> The comprehensive workplan 
shall provide for the 1mplementation · 
of the medical surveillance program 
described in paragraph <f) of this sec
tion. · , . . 

<4> Site-specific sa.Jet71 a.nct hea.lth 
plan part of the program.~ i) General. 
The site ·safety and health plan, which 
must be kept on site. shall address the 
safety and health hazards . of each 
phase of site operation and include the'' 
requirements and procedures for. em· 
ployee protection. · 

<U> Element& The site safety and 
health plan. as a rnilrlmum. shall ad
dress the following: 

<A> A safety and health risk or 
hazard analysis for each ·site task· and 
operation found in the workplan. 

<B> Employee tratning assignments 
to assure compliance with paragraph 

-.<e> of this section. 
) <C) Personal protective eqwpment to 
,e used by employet5 for each of. the 

site tasks and operations being con" 
ducted as required by the personal 

protective eq1i1pment program in para
graph <g><5> of this section. 

<D> Medical· surveillance require
ments in. accordance with the program 
in paragraph <f> of this section. 
· <E>' Frequency and tYJ,es of air moni
torirlg, personnel monitoring, and en
vironmental sampllilg techniques and 
instrumentation to be used. including · 
methodS of maintenance and cal1bra
tion of monitOring .. and sampling 
eqUipment to be used. 

<F> Site control measures in accord· 
ance with the site control program re
quired in paragraph <d> of this section. 

<G> Decontamination procedures in 
accordance with paragraph <k> of this 
section. 

< H> An emergency response plan · · 
meeting the ·requirements of para
graph (}) of this t:ection for safe and 
effective respoDseil to emergencies, in
cluding the necessary PPE and other 
eq1i1pment. · 

<I> Confined space entry procedures. 
<J> A spW containment program 

meeting the requirements of para
graph (J > of this section. 

<W> Pre-entT7/ brtfifing. The site spe
.ciflc safety and health plan shall pro· 
vide for pre-entry briefings to be held 
prior to initiating any site activity, and 
at such other times as necessary to 
ensure that employees are apprised of 
the site safety and health plan and 
that this plan is being followed. The 
information and data obtained· .from 
site characterization and analysis work 
required in paragraph <c> of this sec
tion shall be used to prepare and 
update the site-safety and health plan. 

<lv> Effectiveness of Bite sa.Jet71 and 
li.ea.lth plan. Inspections shall be con-· 
ducted by the site safety and health · 
supervisor or; in the absence of that • 
individual, another individual who is 
knowledgeable in occupational safety 
and health, acting on behalf of the 
employer a8 neeessary to determine 
the effectiveness of the site safety and 
health plan. Any deficiencies in the ef- · 
fectiveness of the site safety -and 
health plan shall be corrected by the 
employer.· 

<c> Site characterizatio• and ana.l71-
sis-< 1 > GeneraL Haza.i'dous waste sites 
shall be evaluated in accordance with 
thls paragraph to identify speeific site 
hazards and to determine the appro-
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prtate safety and health control pz:oce
dures -·needed tO protect employees 
from the identified hazards. . . 

(2) Prelimina111 evaluation. A pre-, .. 
Uminary evaluation of a site's charac
teristics shall be perfonned prior to 
site entry by a qualified person in 
order to aid in .the selection of appro
priate employee protection methods . 
prior to site entry. Immediately after 
tnitial.site entry, a more detaile.d eval
uation of the site's specific chariu:ter
istics shall be perfonned by a quallfied 
person in order tc)' further identify ex~. 
isting site hazards and to further aid 
in the selection of the appropriate en
gineering controls and personal pro
tective equipment for the tasks to be 
perfonned. 

(3) Hazard. id.enti/tcation. All . sus
pected conditions that may pose inha
lation or skin absorption hazards that 
are immediately dangerous to life or 
health <IDLH>. or other conditions 
that may cause death or serious harm, 
shall be identified. during the prelimi
nary survey and evaluated during the 
detailed survey. Examples of such hai
ards include, but are not limited to, 
confined space entry, potentially ex
plosive or flammable situations, visible 
vapor clouds, or areas where biologiCII.l 
indicators such as dead animals or 
vegetation are located. 
"i4) Required in/ormation. The fol

lowing information to the extent avail
able shall be obtained by the employer 
prior to allowing employees to enter a 
site: 

<l> Location and approximate size .of 
the site. . · · ·, . 

<11) Description of the resp.Jn5e activ
ity andior · the job task to be per-
fanned; · . · · · · · 

<111> Duration of the planned em-
ployee activity. . 

<lv> Site.topography and accessibility 
by air and roads. 

<v> Safety and health hazards ex-
pected at the site. · 

<vi> Pathways for hazardous sub-. 
st&nce dispersion. · · 

<vii> Present status and capabilities 
of emergency response teams that 
would provide assistance to hazardous 
waste clean-up site employees at the 
time of an emergency. 

<vi11> Hazardous · subsiances and 
· health hazards involved or expected at 

29 CFI Ch._ XVII (7·1·90 Edition) 

the site, and their chemical and physi-
Cal properties. · · · 

(5) Personal protective equipment. 
Personal protective equipment <PPE> 
shAll be provided and USed durtng ini
tial site entry in accordance with the 
iollowing requirements: 

m Based upon the results of the pre
liminary site evaluation, an ensemble 
of PPE shall be selected· and used 
during initial sit.e entry which will pro
vide -protection to a level of exposure 
below permissible exposure limits and 
published exposure levels for known· 
or suspected .hazardous substances and 
health hazards, and which will provide 
protection .ag&inst other known and 
susPected hazards .identified during 
the prellmtnary site evaluation. If 
there is no permissible exposure limit 
or · published exp01:1ure level, the em
ployer may use other· published :stud
ies and infonnatton as a guide to ap
propriate personal protective equip
ment. 

<H> If positive-pressure self-con
tained breathing apparatus is not used 
as part of the entry ensemble, and If 
·respiratory protection is warranted by 
the potential hazards Identified during 
the preliminary site evaluation. an 
escape self-contained breathing appa
ratus of at least five minute's duration 
shall be carried by employees during 
initial site entry. · 

<W) If· the preliminary site evalua
tion does not produce sufficient 'infor- · 
mation to identify the hazards or sus
'pected hazards of the site. an ensem
ble· providing protection equivalent to 
Level B PPE shall be provided as mini
mum protection. and direct reading in
struments shall be used as appropriate 
for identifying IDLH conditions. <See 
Appendix B for a description of Level 

.. B . hazards and the recommendations 
· for Level B protective equipment.'> · 

Uv> Once the hazards of the site 
have been identified. the appropriate 
PPE shaU be selected and used in ac
cordance with paragraph <g> of this 
seci.ion. 

(8) ·Monitoring. The following moni
toring shall be conducted during ini
tial site entry when the site evaluation 
produces. information that shows the 
potential for ionizing · iiLdiation .or 
mLil conditions,.or when the site in-
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formation is not sufficient reasonably (d) Stte control-<1> GeneraL Appro
to eliminate these possible conditions: prtate site control procedures shall be 

<1> Monitoring with direct reading in- implemented ·to control employee ex
struments for hazardous levels of ion- posure to hazardous substances before 
izing radiation. clean-up·work begins. 

(11) Monitoring the air with appro- <2) Site control program. A site con-
priate direct reading test equipment trol program for protecting employees 
<i.e., combustible gas· meters, detector which is part of the employer's site 
tubes> for IDLH and other conditions safety and health program required in 
that may cause death or serious harm pai'agraph <b> of this section shall be 
<combustible or explosive atmos- developed during the planning stages 
pheres. oxygen deficiency, toxic sub- of & hazardous waste clean-up oper· 
stances>. . ation and modified as necessary as 

<ill> Visually observing for signs of new information becomes available. 
actual or potential IDLH or other dan- (3) Elements of the Bite control pro-
gerous conditions. gram. The site control program shall. 

<tv> An ongoing air monitoring. pro- as a miniiilum. include: A site map; site 
gram in accordance with paragraph work zones: the use of a "buddy 
<h> of this section shall be implement- system": site communications includ
ed after site characterization has de· tng alerting means for emergencies: 
termined the site is safe for the start- the standard operating procedures or 
up of operations. safe work practices: and. identification 

<7> Risk identification. Once the of the nearest medical assistance. 
presence and concentrations of specif- Where these requirements are covered 
ic hazardous substances and health elsewhere they need not be repeated. 
hazards have been established, the (e) Training-( 1) General. m All em
risks associated with these substances ployees working on site <such as but 
shall be identified .. Employees who will 'not 11mited to equipment operators, 
be working on the site shall be in· general laborers and others> exposed 
formed of any .risks that have been to hazardous substances, health haz
ldentified. In situations covered by the an:ls, or safety hazards and their su
Hazard Communication Standard. 29 pervisors and management responsible 
CFR 1910.1200, training required by for the site shall receive training meet
that standard need not b.e dupllc~ted. tng the requirements of this para-

Non TO <c><7>.-Risks to consider Include. graph before they are ·permitted to 
but are not limited to: engage in hazardous waste operations 

<a> Exposures exceeding the permissible that could expose them to hazardous 
exgosure limits and published exgosure substances, safety, or health hazards, 
levels. and they shall receive review . training 

<b> IDLH concentrations. as specified in this paragraph. 
<c) Potential skin absorption and Irritation <IU Employees shall not be permit-

so~;;'~tentlal eye irritation sources. ted to participate In or supervise field 
<e) Explosion sensitivity and flammability activities untU they have been trained 

ranges. . to a level requited by their job func-
. <fl Oxygen deficiency. Uon and responsibUlty. 

< 2> Element3 · to be covered. The 
(8) Employee noti.fication. Any in· training shan thoroughlY· cover the 

·formation concerning the chemical, 
physical. and toxicologic properties of following: 
each substance known or expected to <1> Names of personnel and alter
be present on site that Is available to nates responsible for sit~ safety and 
the· employer and relevant to the health: 
duties an employee is expected to per- <U> Safety; health and other hazards 
form shall be made available to the af- present on the site: . 
fected employees prior to · the com- <Ul> Use of personal protective equip-
mencement of their work activities. ment: 
The employer may utilize information,· <lv>·Work practices by which the em
developed for the hazard communica- · ployee can minimlze rt.o;ks from haz· 
tlon standard: for this purpose. ards; 
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cv> Safe use of engineering controls (4) Management and aupemaor 
and equipment on the site; training. On-site l'll&D8Celllent and su-

<vt> Medical surveillance require- pervisors directly responsible for, or 
menta, including recognition of syinp- who supervise employees enppd In, 
toms and signs which might indicate hazardous waste operations 8hal1 re
overe:xposure to hazards; and ceive 40 hours tmttal traiDing, and 

cvtt> The contents of paragraphs <G> three days of ·supervised field expert
through <J> of the site safety and · ence <the training may be reduced to 
health plan set forth in paragraph 24 ·hours and one day if the only area 
fb>(4>(U> of this section. of . their respons1bWty 1s employees 

<3> Initial training. m General site covered by paragraphs <e><3><U> and 
workers <such as equipment operators. <e><3><111>> and at least eight additional 
general laborers and supervisory per- hours of specialized tra1Ding at the 
sonnel> engaged in hazardous sub- time of Job assignment on such topics 
stance removal or . other activities as, but not ltmited to, the employer's 
which expose or potentially expose safety aud health program and the as
workers to hazardous substances and sociated employee tra1Ding proiJ'IUD, 
health hazards shall receive a minl- personal protective equipment . pro
mum of 40 hours of instruction off the ' gram, spill containment program, and 
site, and a minimum of three days health hazard monitoring procedure 
actual field experience under · the and techniques. 
direct supervtslon of a. trained. expert- <5> Qualvicationa tor· trainero 
enced supervisor. Trainers shall be qualified to instnJ 
· Ul> Workers on site only occasionally employees about the subJect mattt., 
for a specific limited task <such as, but . that is being presented in training. 
not ltmited to, ground water monitor-
Ing, land surveying, or geo-physical Such trainers shall have satisfactorily 

completed a training program for 
surveying) and who are unlikelY to be teaching the subjects they are expect
exposed over permiSsible expostire ed to teach, or they shall have the ac&· 
llmits and published exposure ll.uiits demic credentials and instructional ex· 
shall receive a minimum of 24 hours of 
instruction off the site. and the .mini- pertence necessary for teaching the 
mum of one day actu21 field expert- subJects. Instructors shall demon
ence under the direct superVision of a strate competent instructional skills 
trained, experienced supervisor. and knowledge of the applicable sub-

<W> Workers regularly on site who · ject matter. 
work in areas which have been moni- <6> Training cert(flcation. Einploy
tored and fully characterized indicat- ees and supervisors that have received 
1.ng that exposures are under permissi· and successfully completed the .traln
ble exposure limits and published ex- ing and field experience specified in 
posure ltmits where respirators are not paragraphs <e><U through <e><4> of 
necessary, and the characterization in· this section shall be certified by their 

· dicates that there are no health haz- instructor or the head, lnatructor and 
arda or the posstbiUty of an emergency trained supervisor as having success
developing, shall receive a minimum of fully completed the necessary traln-
24 hours of. instruction off the site and ing. A written certificate shall be given 
the minimUm of one day actual field to each person so certified. Any pen;on 
experience under the direct supervi- who has not been so certified or who 
sion of a trained, experienced supervi- does not meet the requirements of 

· sor. · paragraph <e><9> of this section shall 
<lv> Workers with 24 hours of train- be prohibited from engaging .in haz

Ing who are covered by paragraphs ardous waste operations. 
ce>C3>CU> and <e><3><1U> of this section. <7> Emergency reaponae. Employees 
and who become general site workers .. who are engaged in responding to haz
or who are required to wear respira- ardous emergency situations at haz. 
tors. shall have the additional 16 .ardous waste clean-up sites that may 

··hours and two days of training neces- expose them to hazardous substancv 
sary to total. the training specified in shall be trained in how to respond t 
paragraph <e><3>Cl>. such expected emergencies. 
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18)- Refreaher training. Employees toms due to possible overexposure -in, 
" ..,Wed in para.graph <e><l> of this volving hazardous - substances or 

..,uon. and managers and supervisors health hazards from an emergency re-
:~-· led 1n paragraph <e><4> of this sponse or hazardous waste operation: 
: lec&IOn. shall receive eight hours of re- and 
_ •• ~er tra1n1ng annually on the items <iv> Membeni of HAZMAT teams. 
?f'pcWed 1n paragraph <e><2> and/or <3> Frequency of medU:a.l ezamina-
-;~(e)(•) of this section. &!lY critique of tiona and conaultattona. Medical ·-ex-
-~lllddent.s that have occurred in the aminatlons and consultations shall be 
;...f put r~ar that can serve as training ex- made available by the employer to 
_,IIDPle& of related work, and other rele- each employee- covered under para
'-'-VIDt topics. graph <f><2> of this section on the fol· 
~- (8) Equivalent training. Employers lowing schedules: - '·-
'·who can show by documentation or m For employees covered under 

:''certification that an employee's work paragraphs <f><2>m. <f><2><U>. and 
:_experience and/or training has result- <f><2><1v>: 
-2 -eel JD ~equivalent _to that train- <A> Prior to assignment: 
':,·1111 required in paragraphs <e><1> <B> At least once every twelve 
-~-UirOugh <e><4> of this sE!f:tion shall not months for each employee covered 
: >be•requlred to provide the initial train- unless the attending physician be
[ -~~t requirements of those paragraphs lieves a longer interval <not greater 
·· ·~;J,such employees. However. certified than biennially) is appropriate: . 

DPlOYeeS or employees wtth equiva- < C> At termination of employment 
.Alt tralriing new to a site shall receive or reassignment to an area where· the 

:''-'·'IDDJ'Opriate, site specific train1ng employee would not be covered 1f the 
j:_befQie site entry and have appropriate employee has not had an ex&mina.tion 
~--·IQDervised field experience at t_he new within the last six months: 
~lite: Equivalent training includes any <D> As soon as possible upon notlfl· 
·:i academic training or the training that cation ·by an employee that the em
~; aistlng employees might have_ already ployee has developed signs or symp
~:received from actual hazardous waste toms indicating possible overexposure 
• lite work experience. to hazardous substances or health haz. 
- (f) Medical surveiUance-< 1 > CreneraL ards, or that the employee has been 

_- Employers engaged in operations spec~ _ injured or exposed above the permissi· 
-Wed In paragraphs <a><l><l> through ble exposure limits or published expo-. 
· (&)(l>Uv> of this section and not cov- sure levelS in an emergency situation: 

· · ered by <a><2><Ui> exceptions and em- <El At more frequent times, if the 
D!orers of employees speeifled in para- examining physician determines that 

:.~ II'&Ph <q><9> shall institute a medical an increased frequency of examination 
lllrVeWance program ·in accordance is medically necessary. 

~· With this paragraph. _ <ii) For employees covered under 
· (2) Employees covered. The medical paragraph <f><2>Um and for all em

lllrVeWance program shall be instttut- ployees including those . of employers 
eel by the employer for the following covered by paragraph <a><l><v> who 

.. employees: may have been inJured. received a 
· · . (I) All employees who are or may be health impairment, developed signs or 
; IZpoaed to hazardous substances or symptoms which may have resulted 
... health· hazards at or above the permis- from exposure to hazardous sub
,/ llble exposure limits or. if. there is no stances resulting from an emergency 
· - Pll'mtsstble exposure limit, above the incident. or exposed during an emer- · 

DUbUshed exposure· levels for these gency incident "to hazardous sub
IUbatances, without regard to the use stances at concentrations above the 
of respirators, for 30 days or more a perm..isSible exposure limits or the .pub
rear, · · · lished exposure levels without the nee-
\ <U) All employees who wear a respl- essary personal protective equipment 
). tor for 30 days or more a year or as being used: __ _ ' · 
~Uired by I 1910.134: • <A> As soon as possible following the 

..._<_1~1) All employees who are injured, emergency iftciderit or development of 
~.- ""'~Dm.e ill o~ develop signs or symp- signs or symptoms: · 
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< 1> Engineering controla, work prac
ttcu and PPE/or .tub.ttances regulo:ted 
tn Subpart.! G and Z. m EnKirieering 
controls and worll: practices shall be 
instituted to reduce &nd maintain ·em
ployee exposure to or below the per
missible exposure limits. for substances 
regui&ted by 29 CF'R Part 1910, to the 
extent required by Subput z. except 
to the extent that such controls and 
practices are not feaslblc. 

Non: TO <gJUJ<I>:· Engineering controla 
which may be feasible· Include the use of 
pressurized cabs or conuol booths on equip
ment. and/or the use of remotely operated 
material handling equipment. Work prac· 
tlcea which may be feasible are removing all 
non-essential employees from potential ex
posure during openine of drums, wetting 
down dusty operations and locating employ
ees upwind ·of pOIIBible hazards • 

·<U> Whenever· engineering controls 
and work practices are not feasible or 
not required, any reasonable combina
tion of engineering controls, work 
practices and PPE shall be used ·to 
reduce and maintain . employee expo
sures to or below the permissible expo
sure limits or dose limits for sub
stances regulated by· · 29 CF'R Part 
1910;Subpart Z. 

<ill> The employer shall not imple
ment a schedule of employee rotation 
a8 a means of compliance with permis
sible exposure limits or dose limits 
exeept when there is no other feasible 
way of complying with the airborne or 
dermal dose limits for Ionizing radi-
ation. · 

<lv> The provisions of 29 CFR. Sub
part G. shall be followed;· 

<2>-.Engineering controls, work prac
tice&, and PPE tor aubatances not regu
lated in Subparts G and Z. An appro-

, priate combination of engineering con
trols, work practices and personal pro
. tective equipment shall be used to 
reduce and maintain employee expo
sure to or below published expo~ure 
levels for hazardoUs substances and 
health hazards not regulated by 29 
CFR Part 1910, Subparts G and Z. 
The employer may use the published 
literature and MSDS as a guide in 
making the employer~!! determination 
as to what level of protection the em
ployer. believes is appropriate for haz. 
ardous substances arid ~ealth hazards 

for which there is no pl'!nnisRible expo
sure 11m1t or 'published exposure limit. 

<3> Personal protectt·ve equipmentae
lectton. <1> Personal protective equip
ment <PPE> shall be selected and used 
which .will protect employees from. the 
hazards and potential hazards they 
are. likely to encounter as identified 
during the site characterization· and 
analysts. 

<11> Personai protective · equipment 
selection shall be based on an evalua
tion of the performance characteris· 
ttca of the PPE relative to the require
ments and 11m1tations of the site, the 
task-specific conditions and duration. 
and the hazards and potentl&l hazards 
Identified at the site. 

<W> Positive pressure self-contained 
breathing apparatus, or positive pres
sure· a1r4ine respirators equipped with 
an escape air supply, shall be used 
when chemical exposure levels present 
will create a substantial. possibillty of 
immediate death.. immediate serious 
illness or inJury, or impair the abillty 
to escape. 

<tv> Totally-encapsuiating chemical 
protective suits <protection equivalent 
to Level A protection as recommended 
in Appendix B> shall. be used in condi
tions where skin absorption of: a haz
ardous substance may result in a sub
stantial possibility of immediate 
death, immediate serious Illness or· 
injury, or impair the ability to escape. · 

<v> The level of protection provided 
by PPE · selection shall be 1ncrea8ed 
when additional information on site 
conditions indicates that increased 
protection is necessary to reduce em
ployee exposures below permissible ex
posure limits and published ·exposure 
levels for hazardous substances and 
health hazards. <See Appendix B for 
guidance on selecting PPE ensembles.> 

Nan: TO <g><3l; The level of employee pro
tection provided may be decreased when ad· 
dltlonal informaUon or !!lite conditions show 
that. decreaseo protection will not. result in 
llazardOUS exposure!! to employees. 

(vil Personal protecttve equipment 
shall be selected and used to meet the 
requirements of 29 CFR Part· 1910, 
Subpart I. and additional reqwre
ments specified in this section. · 

<4> · Totally-encap3ulating · chemical 
protecti"e suits. (i.) To~y-encapaUlat-
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<B> At additional times, if the e;xam
l.ning PhYsician determines that 
follow-up ·examinations or consulta· 
tions are medically necessary. 

<4> Content of medical examinations 
and consultations.. m Medical exami
nations required by paragraph <f><3> 
of this section shall include a ·medical 
and· work historY <or updated history 
if·one is in the employee's tue> with . 
special emphasis on symptoms related 
to the handling of hazardous sub
stances and health hazards, and to fit. 
ness for duty including the ability to 
wear any- required PPE under condi
tions <i.e., temperature extremes> that 
may be expected at the work site. · 

<U> The content of medical examina· 
tions or consultations m&.de available 
to employees pursuant to paragraph 
(f) shall be determined by the attend
ing physician. The guidelines in the 
Occupational Sa.tety and HeaJ.th Guid
ance ManuaJ. tor Hazardous Wcute 
Site A.ctivities <See Appendix D. Ref
erence #10> should be consulted. 

<S> Ezam.ination bv a physician and 
coat&. All medical examinations and 
prOcedures shall be performed by or 
under the superviSion of a licensed 
physician, preferably one knowledgea
ble in occupational medicine, and' shall 
be provided without cost to the em
ployee, without loss of pay, and at a 
reasonable time and place. 

<8> Information provided to the phy
sicia7L The employer shall provide one 
copy of this standard and its appendi
ces to the attending physician. and· in 
addition the following for each · em
ployee: 

<1> A description of ihe employee's 
duties as they relate to the employee's 
exPosures. 

<U> The employee's exposure levels 
or anticipated expOsure leve~. 

<UU A description of any personal 
protective equipment Used or to be 
used •. 

<iv> Information from previous medi
cal ·examinations of the employee 
which is not readily available to the 
examining physician. 

<v> · Information required by 
11910.134. 

<7> Phyirician's written opinio1L (i) 
The employer shall obtain and furnish 
the employee with a copy of a written 

29 CFR Ch. XVII (7 -1-90 Edition) 

opinion from the attendinl' physician 
containingthefollowtnr.. 

<A> The physician's opinion. as to 
whether the employee haa any detect
ed medic8.1 conditions which ·=would 
place 'the employee at increaaed risk of 
material impairment ol the employee's 
health from work in hazardoUs waste 
operations or emergency responae, or 
from respirator use. 

· <B> The physician's recommended 
limitations upon the employee's as
signed work. 

<C) The results of.the·medical exam
ination and tests ·tf requested by the. 
employee. 

<D> A statemen~ that the employee 
has been informed by the physician of 
the results of the medical examination · 
and any medical conditions which re
quire further ·exauitnation or treat. 
ment. · . · 
· <U> The written opinion obtained by 
the employer shall not reveal. specific 
findings or' diagnoses unrelated to Oc· 
cupational exposures. · 

<8> Recordkeeping. <1> An accurate . 
record of the medical surveillance re
quired by paragraph <f> of this section
shall be retained. This record shall be 
retain:ed for the period spectfled and 
meet the criteria of 29 CFR 1910.20. 

< U> The record required in para
graph <f>< 8 ><1> of this section shall in
clude at least the following informa
tion: 

<A> The name and sOcial security 
number of t.he employee;· 

<B> Physician's written opinions, rec
, ommended limitations. and results of 
examinations and tests; 

<C> Any employee. medical com
plaints related to exposure to hazard
ous substances: 

<D> A copy cif the- information pro
vided to the examining physician by 
the employer. with the exeeptlon of 
the s~dard and its ap~ndices. 

(g) Engineering control8, work prac." 
tices, and.· penonaJ. protective equip
ment. for employee protecti01L. Engi- ' 
neering controls, work practtce8, per
sonal protective equipment, or a com
bination of these shall be implement. 
ed in accordance with this paragraph 
to protect employees from exposure to 
hazardous substances and safety and 
health .hazards. 
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l.ng suits shall protect employees from 
the 'particular hazards which are iden
't.tfled duririg site characterization and 
analysts. . 

(H) Totally-encapsulating suits shall. 
be capable of maintaining positive air 

·pressure. <See Appendix A for a. test 
method which may be used to evaluate 
this requirement.) ' ' .· . 

um Totally-encapsulating suitS shall 
be capable of preventing iriward ·test 
gas leakage of more than 0.5 ·percent. 
<See Appendix A for a test meihod 
which may be used to evaluate this re-. 
quirement.> . · 
· <5> ·Personal protectivP. equipment 
<PPE>. progTUm. A written personal 
protective equipment program,''which: 
Is part -of the employer's safety and 
health program required in paragraph . 
-(b) of this section or required in para
graph·<p>U> of this section and which 
Is also a part of the· site-specific safety 
and health plan shall be established. 
The PPE program shall address the 
elements listed below; When elements. 
such as donning and doffing proce
:·d~ea •.. B.re_ provided by the manufac· 
turer of· a• piece-of equipment and are 
attached to the plan, they need not be 

. .rewritten into the plan as long as they 
adequately address •,the procedure- or 
element. 

<l> PPE selection .. based upon . site 
hazards. 

<11> PPE ·use and llmitations of the 
equipment. 

<W> Work mission duration •. 
<lv> PPE maintenance and storage, 
<v> PPE decontaniinatlon and dispos-al. . . 
<vi> PPE training and proper fitting, 

. <vii> PPE donning and doffiilg. proce
dtires, . 

<vim PPE Inspection procedures 
prior to. during, and after use. 

<1x> Evaluation of the effectiveness 
of the PPE program. and 

<x> Limitations during temperature 
extremes, heat stress. and other ap
propnate mediCal considerations. 

<h> Monitoring-<1> GeneraL. <1> 
Monttoi:ing shall be performed in . ac
cordance with this paragraph where 
there may be a question of employee 
exPosure to hazardous concentrations 
of hazardous'subs~ces· in order to 
assure proper selection of engineering 
controls, work practices 'and personal 

29 CFI Ch. XVII C7-: 1-90 Ecllilon). · 

proteCtive equipment. so tha.t: employ
ees are not exPosed to levels which 
exceed permissible expoSure 11mitli •. or 
published exposure l.:vels if there are 
rio· permiSsible exposure 11mits. for 
hazardous suostances. 
· em Air monitoring shall be used.' to 
identify ana quantify atrbome levels . 
o~ hftZILJ"!!ous · substances an~ safety 
and health. hazards in order to deter
rntne the aopropnate level ot employ
ee protection needed on site!. 

(2)' ln'!tial entry. Upon initial ~ntry,. 
representative air monitoring· shall be 
conducted to identify any IDLH condi
tion, exposure over permissible. expo
sure llmits or published exposure 
levels, exposure over a ratlioactive ma-. 
tertal's dose llmits or other clangerous 
con.dition such as the presence ' of' 
fl&mmable atmospheres or oxygen-de-
ficient environments. · 

C3>'. Periodic monitoring. Periodic 
nioriitoring shall be conductP.d when 
the possibutty of an IDLH condition 
or flaliunabh'! atmosphere has devel
oped or wh.en there· is !ndication that 
exposures may. have risen over ;permis
sible exposure lilnits or published ex• 
posure levels since prior momtoring. 
Situations· where it shail be considered 
whether the possibutt'y that·expos'lires 
have risen are as follows: · · . 

<1> Wh~!n·work begins on a different 
portion of the site. 

em When contammants other than 
those previotisly identified·' are. being 
handled. · · · 

<lil> When a different type of oper
ation is initiated (P..g •• drum opening as 
opposed to exploratory well drilling>. 

Civ> .When employees are handllng 
leaking c:irumS or containers or work
Ing in areas wtth · obytous UqUtd con· 
tamination <e.g., a. spill or lagoon>. 

<4> Monitoring of high-mlc employ
ees. After. the actual clean-up phase of 
any · hazardo•JS waste operation com
mences: .for example, .when. soil, sur-

. face water' or containers are moved or 
disttii'bed; the ·employer shall.inonttor 

· those employees iikely to have the 
highest exposures . to hazardoUs sub
stances and health hazards Ukely to be 
present above i>emiissible . exposure 
llmits or published exposlire levels by 
using personal sampling frequentlY 
enough to characterize. employee ex
posures. If the .employee& Ukely to· 
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1.·1aave .the highest exposure are ovt-r <vU Prior to :novemeut of drums or 
-~~/~lble exposure limits or .. pub- cont~ers, all employees exposed to 
-'~JIIhed exP,osure limits. then monitor- the transfer operation shall be warned 
:;'m.ah&ll continue to determine all em- of the potential hazards associated 
·:: p1o1ees likely to be above those limits. V.'ith the contentS of the drums or con-
-~ ne employer may utilize a represent- tainers. · 

.: '. attve sampling approach by documen~- <vii> U.S. Department o' Transporta-
. IDI that the employees and chemicals tion specified salvage drums ·or con

- .: chosen for monitoring are based on tainers. and suitable quantities of 
',, Ule criteria stated above. proper ·absorbent shall be kept avail-

.: Nm TO <hl: It Is not required to monitor able and used in areas where spills. 
imPlo:vees engaged 1."'1 site characterization leaks. or ruptures ma:V occur. 
Open.Uons.,covered by paragraph <cl of this !viii> Where major spiils may occur . 
.uon. a spill containment program, which is 
• (f) rn.tomiational programs. Employ· part of the employer's sa.Iety and 
era shall develop and implement a pre.>· health progr.Un required in paragraph 
IJ'&ID. which ls part. of the employer's (b) of thls section. shall be implement
aatet:v and health program required in ed to contain and isolate the entire 
IJU'88l'&Ph <I)> of · thls section. to volume of the hazardous substance 
IDform employees. . contractors. and being transferred. · · 

,·~;!lbcontractors <or their representa- <IX) Drums and containers that 
·Jve> actually engaged in hazardous cannot be moved without rupture. 
waste operations of the nature. level leakage, or spillage shall be emptied 
aDd' degree of exposure likely as a into a sound container usmg a device 
resUlt of participation in such hazard- classified for the material being· tran5-
oua waste operations. Employees. con- ferred. 
tractors and. subcontractors working <x> A ground-penetrating system or 
outside of the operations part of a site other type of detection system or 
are not covered by this standard. device shall be used to estimate the lo-

<J> Handling drums and containers- cation and depth of buried drums or 
(1) GeneraL <t> Hazardous substances containers. · 
and contaminated soils, liquids .. and (xi> Soil ·or covering material shall 
other residues shall be. handled. trans- be removed with caution to prevent 
POrted. labeled, and disposed of in ac- drum or container rupture. 
Cdrdance with thls paragraph. (xU> Fire extinguishing equipment 

<U> Drums and containers used meeting the requirements of 29. CFR 
during the clean-up shall meet the ap- Part 1910; Subpart L. shall be on hand 
propriate DOT, OSHA. and EPA regu- and ready for use to control incipient 
lations for the wastes that they con- fires .. 
taln. . ( 2> Openinq drums and ccnitainen: 

<W> When practic&l. drums and con- The following procedures shall be fol
talners shall be inspected and their in- lowed in areas where drums or con
tetrrity ·shall be assured prior to being tainers are being opened: · 
moved. . Drums or containers that < i > Where an airline respirator 
cannot ·be inspected before being system is used. connections · to the 
moved because of storage conditions souree of air supply shall be protected 
<I.e., buried beneath the earth. stacked from contamination and the entire 
behind other drums. stacked several . system shall be protected from physi-
tlers high in a pile, etc.> shall be cal damage. · 

· moved to .an accessible location and in- <ii> Employees not actually involved 
spected prior to further handling. in opening drums or containers shall 

<lv> Unlabelled drums and containers be kept a safe distance from the drums 
shall be considered· to contain hazard- or containers being opened. 
oua substances and handled according- <iii> If employees must work near or 

-. ly until the contents are positively adjacent to drums or containers being 
·_<')identified and labeled. opened. a suitable shield that does not 

<v> Site operations shall be organized interfere with the work operation 
to m1riimize the amount of drum or shall be placed between the eiiiployee 
container movement. and· the drums or containers being 
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opened to protect the employee in case 
of accidentai explosion. 

Uv> Controls for drum or container 
openirig equipment. monitoring equip· 
ment. and fire suppression equipment 
shall be located behind the explosion· 
resistant barrier. 

<v> When there is a reasonable possi· 
billiY of· fianimable atmospheres being 
present; material handling equipment 
and hand tools shall be 'of the type to 
prevent sources of igrution: 

<vi> , J:?rums and containers shall be 
opened in such a manner that excess 
interior pressure will be safely re· 
Ueved. If pressure can not be relieved 
from a. remote location. appropriate 
shielding shall be placed between the 
employee and the drums or containers 
to reduce the risk of employee injury. 

<vi1> Employees shall not stand upon 
or work from drums or containers. 

<3> Material handling equipment. 
Material handling equipment used to 
transfer drums and containers shall be 
selected, . positioned and operated . to 
minimize sources of ignition related to 
the equipment from igniting vapors re
leased· from ruptured drums or con-
tainers. . . ·. 

<4> Radioactive wastes. Drums and 
containers containing radioactive 
wastes shall not be handled until such 
time as their hazard to employees is 
properly asses5ed. 

<5> Shock sensitive wastes. As a inini
mum; the following special · precau
tions shall be taken. when drunla and 
containers containing or suspeeted of 
containing shock-sensitive wastes. are 
handled: . .. . 

m All non-essential employees shall 
be evacuated from the area of trans
fer. ... ·. · 

(ii) Material. handling equipment 
shlill be .provided with explosive con
tainment· devices or protective shields 
to. protect equipment operators from 
exploding containers. 

<iU> An employee alarm system capa. 
ble of being perceived above surround
ing light and noise conditions shall be 
used to signal the commencement and 
completion of explosive waste han
dlillg activttie~. 

<iv> Continuous communications 
<i.e.. . portable radios. hand signals, 
telephones, as. appropriate> .sh~l be 
maintained between the employee-in-

29 CFR Ch. XVII (7-1-90 _Edition) 

charge of the immediate handl1ng area 
and both the site safety and health su
pervisor and the command post untU 
such time as the handl1ng operation is 
completed. Conimunicat1on equipment 

· or methods that could cause shock 
sensitive materials to explode shall not 
be used. · 

~v> Drums and ·containers under 
pressure, as evidenced by bullililr or 
swelling, shall not be moved \mtU such 
time as the cause for excess pressure is 
determined and appropriate contain
ment procedures have · been· imple
mented to protect employees 'trom ex
plosive relief of the drum. 

<vi> Drums and containers .'contain
ing packaged laboratory wastes shall 
be considered to contain shock-sensi
tive or .e~plosive materials ·until they 
have been characterized. 

CAUTION: Shipping of shock sensitiVI' 
wastes may be prohibited under U.S. De 
partment of Transportation reii'Ulations. 

.Employers and their &liippera should refer 
to 49 CFR 173.21 and 173.50. 

<6> Laboratory waste packs. In addi
tion to the requirements of paragraph 
<J><5> of this section. the following pre
cautions shall be taken. as a minimum, 
in handling laboratory waste packs · 
<lab packs>: · 

m Lab packs- shall be opened only 
when necessary and then only by an 
individual knowledgeable in the in
spection. · classification. and segrega
tion of the contairien within· the pack 
according to the hazards of the wastes. 

<ii> If crystalline matE:rialls·noted on 
any container, the contents . shall be 
handled as . a shock-sensitive. waste 
until the contents are identified. 

<7> Sampling of drum and container 
contents. Sampling. of containers and 
drums shall be done in accordance 
with a sampling .procedure which is 
part of the site safety and health plan 
deve.loped for andavailable to employ-

. ees and others at the specific worksite. 
<8> Shipping and transport. m 

Drums and containers shall be identi
fied and classified prior to packaging 
for shipment. 

<tl) Drum or container staging areas 
shall be kept to the minimum number 
necessary to identify and classify ma

. terials safely and prepare them for 
transport. 
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!.;.<ill> Staging areas shall be provided <5> Personal protective clothing and 
:;.. .. Wtth adequate access ·and · egress equipment. m Protective clothing and 
1f routes. equipment shall be decontaminated. 
~·~ ii·<Jv> Bulkin~ of hazardous wastes cleaned; laundered. ma~ta~ned o_r re-
)~- Jball be pemutted only -after a thor- _ placed as needed to mamtam the1r ef
- -. ouah characterization of the materials fectiveness. 

-':-' .baa been completed. <U> Employees whose non-imperme-
-:'_., .. (9) Tank and vault procedures. (i) able clothing becomes ~etted with 

'l'8DkS and vaultS containing -hazard- hazardous substances shall immediate
.• oua substances shall be handled in a ly remove that cl.othing and proceed to 
-- .. mumer similar to that for :drums and shower. The clothing shall be disposed 

containers. takirig into coriSideration of or decontaminated before it is re-
the size of the tank or vault. moved from the work zone. 

(11) Appropriate tank or vault entry <6> Unauthorized employee.'!. Unau-
procedures as described in the empioy- thorized employees shall not remove 
er's sa.fety and health plan shall be protective clothing or equipment from . 
followed whenever employees must change rooms. _ 
enter a tank or vault. <7> Commercial laundries or clean-

(JI:.) Decontaminatio7z.-<l> General. ing establiahmenu. Commercial laun
,~ Procedures for all phases of decon- dries or cleaning est.ablishments that 

,ft,tamination shall be developed and lm- decontamina-te protective clothing or 
---- ·J plemented in accordance with_ this equipment shall_ be Informed of the -

paragraph. potentially harmful effects of expo-
<2> Decontamination procedures. < i > sures to hazardous substances. 

:;._· ... A decontamination procedure shall be <8> Showers and change rooms. 
- developed, communicated to employ- Where the decontamination procedure 
~-- ·ees and implemented before -any em- indicates a need for regular showers 
-:-: ployees or equipment may enter areas and. change rooms outside of a con-

on 'site where potential for exposure to taminated area. they shall be provided 
-t:_· hazardous substances exists. - and meet the- requirements of 29 CFR 

<U> Standard operating procedures 1910.141. If temperature conditions 
llhall be developed _ to minimize em- prevent the effective - use of water. 
ployee contact with hazardous sub- then other effective- means for cleans
stances or with equipment that has ing shall be provided and used. 
contacted hazardous substances. <1> Emergency respoR3e by employees 
- <Wl All employees leaving a contami- at uncontrolled. hazardous waste_ 

Dated area shall be appropriately de- sites-<1 > Emergency response plan. (i) 
contaminated: all contaminated cloth- An emergency response plan shall be 
IDe and equipment leaving a contami- developed and implemented by all em
Dated area shall be appropriately dis- players within the scope of paragraphs 
posed of or decontaminated. <a><l> m-<ii> of this section to handle 

Uv) Decontamination procedures anticipated emergencies prior to the 
llhall be monitored by the site safety commencement -ot hazardous waste 
and health supervisor to determine operations. The plan shall be in writ
their effectiveness. When such proce- ing and available for inspection and 
durea are found to be ineffective. ap- copying by employees, their represent
proprtate steps shall be taken to cor- atives, OSHA personnel and other gov-

:0 rect any deficiencies. ernmental agencies with relevant re-
<3> Location. DeContamination shall sponsibilities. -

~-

be performed in geographical areas <il> Employers who will evacuate 
tb&t. wtll minimize _the exposure of un- their employees from the danger area 
contaminated employees or equipment when an emergency occurs, and who 
to contaminated employees or equip- do not permit any of their employees 
ment. to assist. in handling the emergency. 

\ (4) Equipment and solvents. All are exempt from the requirements of 
:f equipment and solvents used for de- this paragraph if they provide an 

CODt&mination shall be decontaminat- emergency action plan complying with 
_ ed or disposed of properly. - section 1910.38<&> of this part.· 
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§ 1910.120 

·<2l Elements of an emergency re
sponse plan. The employer shall devel
op an emergency response- plan for 

,.emergencies which shall address. as a 
.. minimum, the following: 
.. ,. m Pre-emergency planning. 

<11> Personnel roles, lines of author- · 
tty, and communication. . 

<1U> Emergency recoiiil.ition and .pre-
vention. " . 

Uv> Safe distances and places of 
refuge. · 

<v> Site security and.control. 
cvu Evacuation routes and proce

dures. 
CvU) . Decontamination procedures 

which are not covered by the . site · 
safety and health plan. 
· <vUU Emergency medical treatment 
and first aid. 

<lx> ·Emergency alerting and ,re-
sponse procedures. · 

<x> Critique of response and follow
up. 

cxU PPE and emergency equipment. 
<3> Procedures tor handling emergen

cy incidents. m In addition to the ele
ments for the emergency response 
plan required in paragraph C1)(2) of 
this section, the following elements 
shall be included for emergency re-
sponse plans: . 

<A> Site topography, layout, and pre
vailing weather conditions. 

<B> Procedures for reporting inci
dents to· local, state, and federal gov

··emmental agencies. 
em The emergency response plan 

shall be a separate section of the Site 
Safety L'ld Health Plan. 

<UU The emergency response plan 
shall be compatible and integrated 
with the disaster, fire and/or emergen
cy response plans of. local, state,. and 
federal agencies. 

Uv> The emergency response _plan 
shall be rehearsed regularly as part of 
the .overall training program for site 

. operations. 
(V) The site emergency response 

plan shall be reviewed periodically 
and, as necessary. be amended to keep 
it current With new . or changing· site 
conclltions or information. 

<vi> An employee. alarm system shall 
be installed in accordance ·With 29 
CFR 1910.165 to notify employees of 
an emergency situation; to stop work 
activities if necessary; to lower back-

29 CFR Ch. XVII (7-1-90 Edition) 

ground noise in order to speed commu
nication; and. to begin emergency pro
cedures. 

cvin Based upon the information 
available at time of the emergency, 
the employer shall evaluate the inct
.dent and the site response capabWties 
and proceed with the appropriate 
steps to implement the.site emergency 
response. plan. 
' (m) nzumination. Areas accessible to 
employees shall be lighted to not less 
than the minimum illumination inten
sities listed in the following Table H-
120.1 while any work is in progress: 

. TABLE H-120:1-MINIMUM.ILLUMINATION 
INTENSITIES IN FOOT-CANDLES 

FoalocllndteB 

5 .... - ....... :.·-···- G- Me--. 
3 ....................... Excava11011 and ----. -

ac:aw SICiniiJit --. laeding platlam 
refueling, and fillld e:aata:&eu --. 

s ··················-··· .lnciOora: w...._ ·CGIIIIIn. ~ 
and81111WeyL ' 

5 ....................... Tunnats. 1118118, 31111 911W81 . .......,_ 
- area. tEicellliDrii: Minllnul'll 01 10 
1001~.--·-andllhllll 
heading Clunng itnlling IIUCUig. and IC8Io 
ing.. Mine Safety and .....,.., AdniliW&tion 

~ C8ll ligllla .... 1111 -
tor. use on 11M! - flelldin9.1 

10 ..................... G_,l lhOIIS 1e.g., --=at and etectn-
cal _..n ,_ IICUW· 1-

. b81T8Cks or IMng ---. loCker or diall
ing ,_ diting·- and indOor IDil8ta 
and--1 . 

30 .....•............... Forst aicf sta-. ~ and ot11ces. 

<n> Sanitation at temporurtf work
places.--H > Potable water. (f) An ade
quate supply of potable. water shall be 
provided on the site. 

Cli> Portable containers used to dis
pense drinking water shall be capable 
of being tightly closed, and equipped 
with a tap. Water shall not be clipped 
from containers. . · 

<iii> Any container used to distribute 
drinking water shall be· clearly marked 
as to the nature of its contents and 
not used for anY. other purpose. 

Clv> Where single service cups cto be 
used but once> are supplied, both a 
sanitary container for the unused cups 
and a receptacle for disposing of the 
used cups shall be provided. · 

<2> Nonpotable water. m Outlets fa 
nonpotable water, such as water fol 
fireftghting purposes. shall be tdentt-
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1. INTRODUCTION 

Ecology and Environment, Inc. (E & E) is involved in a variety of activities in. which 

it may be necessary for personnel to enter a confined space such as a manhole, ~ench, tank. 

or in some instances, an entire building. Due to the many hazards associated with this type of 

work, confined-space entry (CSE) should be considered only as a last _reson when work 

cannot be performed· from a location outside of the confined space. 

For the purpose of this standard operating procedure (SOP), a confined space is 

defined as a space large enough and so coDfigured that an employee can bodily ~nter and.· 

perform assigned work, but which has limited or restricted means for entry or exit and is DOt 

designed for continuous employee occupancy. 

Confined spaces may include, ·but are not limited to, storag~ tanks, process vessels, 

pits, silos, boilerS, vats, degreasers. reaCtion vessels, ventilation and exhaust ducts, sewers; 

twm.els, underground utility vaults, tank cars, tank trailers, cooling towers, elevator pits, 

scrubbers, dryers, ·dust collectors, excavation, holes, caissons, coal and ash bunkers, large 

pipes,· pipelines, or open top spaces more than 4 feet in depth such as tanks, pits, vaults, or 

vessels (see Figure 1-1). 

Confined spaces are further divided into the following two categories: 

1. Permit-required confined space (permit space), defined as: 

A confined space that has one or more of the following characteris
tics: 

• Contains or has a potential to contain. haZatdous atmosphere; 

• Contains a material that has the potential of engulfing an 
enmmt; 

recycled paper 
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) 

• Has an internal configuration such that an entrant could be 
trapped or asphyxiated by inwardly converging walls or by a 
floor which slopes downward and tapers to a smaller 
cross-seCtion; or 

• Contains any other,recogilized serious safety or health hazard. 

2. Non-permit confined space, defmed as: 

• A confined space that does not contain, or with respect to 
atmospheric hazards, have the potential to contain, any hazard 
capable of calising death or serious physical harm. 

All aspectS of confined space.hazards must be considered when preparing a work plan 

and site safety' plan. 
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2. PURPOSE 

This SOP was developed by E & E to protect employee health ~-safety. This 

document establishes corporate procedures to protect E & E personnel from permit space 

hazards an~ to regulate entry into permit ·spaces. The contents of this .document meet or 

exceed the requirements set forth in the Code of Federal Regulations (CFR) Title 29 Pan 

1910.146, entitled "Permit-Required Confined Spaces."_ 

2-1 
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. 3. ENTRY PROCEDURES 

E & E· maintains a strict corporate policy consistent with 29 CFR 1910.1~ that 

regulates entry into permit spaces. A CSE perinit must be obtained to enter a permit space •. 

CSE permits will be obtained from and approved by the corporate Health and Safety Division 

or their authorized designees (~.g~. Regional Safety Coordinators). 

The permitting system was established ~ identify, evaluate, and control potential 

hazards prior to entry. The permit-is designed to lead field personnel to··consider a variety of 

Potential hazards and emergency situations that may not be obviously apparent. This section · 

discusses some _pf the aspects of the CSE permit that should be considered prior to the 

initiation of any CSE activity. 

. .: 

3.1 LOCATION AND- DESCRIPI'ION OF WORK 

The overall site location and description of work to be performed play an important -

role in the development of a site safety plan for work in confined sp~ces. Items such as 

availability of water, remoteness of site, availability ofemergency facilities, decontamin;ttion 

procedures. presence of cleaning solvents~· welding fumes, etc •• must be addressed. 

3.2 POTENTIAL HAZARD IDENTIF1CATION 

. All known and/or potential hazards associated with the work site must be evaluated. · · 

and listed in the site safety plan and CS_E permit application. These hazii.ds include, but are 

not limi~ to': physical, chemical, biological, and radiological hazards (i.e •• oxygen de~
ciency, explosive aanospheres, toxic airborne contaminants, heat/cold stress, limited visibility, 

and limited communications). Accurately id~tifying these hazards is the first step toward 

maintaining employee health and safety. 

3-1 

ecology and e..;vironment 
t't'ttk,., and rnYinenmr.nl . · 



·-':I 3.3 INITIAL ATMOSPHERIC HAZARD_EVALUATION 

Prior ·to entering a. permit space. aonospheric monitoring must be conducted -within 

the space using properly calibrated direct-reading instruments. Due to the potential for 

increased airborne contaminant concentrations at various depths within a confined space, 

measurements must be taken at regular depths (2-foot intervals) during entry from the top of a 

space to ensure that·the work area is characterized accurately (see Figure 3-1). Oxygen levels 

shall be monitored first, followed by the measurement of flammable/explosive levels,. because 

accurate measurement of combustible atmospheres is dependent on the presence of ambient 

oxygen levels. Finally, monitoring for toxic/hazardous substances should be conducted. The 

following parameters will be measured using remote instruinentation. Action levels for these 

parameters are: 

• ·Oxygen level (19.5% to 22.0%): Entry is not permitted if oxygen 
levels are outside of the 19.5% to 22% range (see Figure 3-2); 

• Flammability. _and/or lower explosive limits (LEI..): Entry is not 
permitted for LELs greater than 10" (see Figure 3-3); and 

• ·· Toxic substance levels (establish~ for individual substance:s b;lSed 
on published occupational exposure limits.(i.e., Permissible Exposure 
Limit (PEL), Threshold Limit Value (TL V)]): Detector tubes ·(i.e., 
Draeger tubes), cannot be used for remote monitoring. Toxic 
substance meters that are not intrinSically safe are not allowed into 
the. confined space until remote oxygen and flammability monitoring 
are completed. . . . 

. ' l.~ 

If any of the above measurements are outside the established action levels, the space 

is considered to contain a hazardous atmosphere. 'ENTRY INTO A HAZARDOUS ATMo

SPHERE IS STRICTI. Y PROHmiTED. 

Initial Hazardous Atmosphere Control Methods 

Continuous-forced air ventilation should be used to eliminate hazardous atmospheres 

prior to entry. The supply for the forCed air venwation must be from a clean source so the 

hazards within the space. are not .increas~. the' ventilating mechanism must also be directed 

at the entrant's immediate work area. The space should. be venulated continuously during 

·entry and until all enlraniS leave the space.· Direct reading air monitoring must be continued 

3-2 
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periodically (as conditions warrant) to determine the efficiency of the ventilation system and 

compliance with the established action levels (see Figure 3-4): 

Note: Ductwork should be placed so it does not block potential egress routes or 

inhibit rescue procedures. 

3.4 ATMOSJ'IIERIC MONITORING DURING WORK PERFORMANCE 

Atmospheric monitoring will be conducted during all phases of work in a permit 

space. If an action level is exceeded (i.e., hazardous atmosphere detected) at any time during 

the entry operation, all entrants must immediately evacuate the space. The space must then be 

re-evaluated and the source of the hazardous condition identified. The appropriate control 

measures should then be implemented to eliminate or control the source and protect employ

ees from hazardous atmospheres developing again within the permit space. Unless otherwise· 

specified in the entry permit, a maximum of 15 minutes will be allowed for work in a 

confined space. 

3.5 ISOLATION 

If a confined space is within or part of an overall system, it must be isolated from the 

system. prior to entry. Isolation from the overall system can- be performed by: 

• - Blanking: The absolute closure of a pipe, line, or duct by the 
fastening of a solid plate that completely covers the opening and that 
is capable of withstanding the maximum pressure of the pipe, line, or 
duct. 

• Disconnection: Complete disconnection of supply lines to the work 
area; and 

• · LockoutiTagout: To ensure that a confined space remains isolated 
during all work activities, a lockout/tagout procedure must be em- · 
ployed prior to entry. Power or fuel systems must be shut off from 
their source, and locked in a closed position (see Figure 3-5). This 
procedure should eliminate accidental activation of systems, machin
ery, or release of energy that could threaten employee safety. At a 
minimum, the procedures shall meet the requirements of OSHA's 
lockout/tagout standard entided "The Control of Hazardous Energy 
(Lockout/Tagout)" (29 CFR 1910.147). 

~e;)~MI!e_~ - v fiJ'ifllper 
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. \ All lockout/tagout devices should be attached and remov~ from the isolating device 

only by the employees entering the confined space (see Figure 3-6). 

.. .... 
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4. PERSONNEL 

4.1 GENERAL 

All personnel will be trained for site activities and understand the limitations of . 

protective equipment. Personnel should demonstrate an understanding of CSE procedures. 

their assigned duties. characteristics of the specific space tO be entered. and emergency 

procedures prior to entry. All perso~el assigned to. CSE teams will also be enrolled in the 
' ' 

E & E Corporate·Medical ~urveillance Program (see Training, Section 7)~. 

4.2 CSETEAM 

CSE teams. should consist of at least three members: an authorized entrant. an 
. . . . 

attendimt, and an entry supervisor. All members will be trained and f~liar with CSE proce-

dures, associated safety equipment. and emergency procedures including first-aid and 

cardiopulmonary resuscitation (CPR). The two members of the team remaining outside the . 

cOnfined space should be selected according to their physical ability to perform a rescue in the 

event of an emergency (see Figure 4-1). 

Authorized Entrant 

The authorized entrant is the individual authorized to enter the confined space aDd • 

perform the assigned task. The duties/responsibilities of the entrant include the following: 

• Understand the hazards associated with ·the confined space entry and 
. the sign, symptoms, and consequences of the exposure; 

• · · Use the appropriate. safet}'/personal protective equipment in a proper 
manner; 

• · Maintain adequate communications with the attendant; 

re~.PJI£8.!.. 
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.. I • Alen the attendant whenever a sign or symptom of exposure to a 
dangerous situation or a prohibited condition is detected; 

• Exit the space as quickly as possible whenever: 

The attendant or entry supervisor orders evacuation; 

A sign or symptom.of exposure to a dangerous situation is 
· rec:Ognized: 

A prohibited condition is detected; or 

An evacuation alarm is sounded. 

Attendant 

The attendant is the individual stationed directly outside of the entryway to the permit 

space .. The duties/responsibilities of the attendant include the following: 

. . . ,, 

• Understand the hazards associated with the permit space entry and 
the siglls, symptoms, and consequences of exposure; · 

• - Recognize possible behavioral effects of hazard expc)sure in autho- · 
rized entrants; · 

• ·- Maintain an accurate count of. authorized entrants and a method to 
· identify who is in the permit space; 

• · · Remain outside the entry way to the permit space for the duration of 
eniry operations or until relieved by another attendant; 

·, 

• .. Maintain communications with authorized entrant as necessary to 
monitor entrant status and to alen entrantS to the need to evacuate the 
space; 

• Monitor activities inside and outside the space to determine if it is 
safe for entrants to remain· in· tl:le.space (see Section 3.4 for air 
monitoring requirements); 

• · Order the authorized entrants to evacuate the space immediately 
under any of the following co~ditions: 

02:XAG_~, .... ·;; 
recvctea oaper .· 

'Pte attendant detects a prohibited condition (e.g., air moni
toring action levels are e~cecxied); 

The attendant detects the behavioral effects of hazard expo
sure in an authorized en~t; 
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The attendant detects a dangerous situation outside the space 
which could endanger the authorized entrants: or 

If. the attendant cannot safely and efficiently perform the 
·assigned duties; 

• Summon rescue andother emergency services, as need~; 

• Perform the following ~nctions when entry is under way: 

Warn unauthorized persons that they must. stay away from 
the permit space; 

Advise unauthorized persons that they must exit immedi
ately if they have entered a permit space; and 

Inform the authorized entrant and entry supervisor if unau
thorized persons have entered the space; 

• Perform non-entry rescue as specified on the CSE permit; and 

• · Do not perform any duties that might interfere with the attendants 

primary duty of monitoring and protecting the authorized entrant. 

Entry Supervisor 

The entry supervisor is responsible for implementing E &. E's Confined Space Entry 

Standard Operating Procedures (CSE-SOP). The entry supervisor has authority over all 

members of the CSE team. The entry supervisor is also responsible for coordinating the CSE 

with theE&. E health and safety staff. E &. E's site safety coordinator will assume the 

responsibilities of entry supervisor or appoint a qualified individual. The specific duties of · 

the entry supervisor include.: 

• ·· Understand the hazards that may be encountered by the CSE team 
including the mode, signs or symptoms, and consequences of expo
sure to identified conWninantslhazardS; 

• ·· Verify that all requirements of the CSE-SOP including all tests and 
procedures specified on the CSE permit have been conducted, and all 
the necessary safety equipment is in place; 

• · Allow entry to begin after obtaining authorization from E &. E health 
and safety staff and signing the CSE permit; 

recycle~~er 
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• Terminate the entry and cancel the CSE permit. complete post-entry 
permit comment section on CSE permit and submit to·E & E·s 
Regional Safety· Coordinator; 

• Verify that rescue services are available and adequately equipped to 
respond to potential CSE emergencies and the mode of communica
tion to summon the rescue services are operable; 

• Remove unauthorized individuals who enter or attempt to enter the 
permit space during entry operations; and 

• Verify that entry procedures remain consistent with the tenns speci
fied in the CSE permit and CSE-SOP throughout the duration o_f the 
ope111tion. 

recycled paper ·--·-



recycled paper 
recycled paper 

_1 •• ,, 

Eatrr with Holst aad 
Staadb'J Penaaael 

... 

ENTRY WITH HOIST AND STANDBY PERSONNEL 
Figure 4-1 

.4-5 ecology and environment 
"" ... ,., and "'"ironment . _ .. -



· .... , 

5. PERSONAL PROTECTIVE EQUIPMENf (PPE) 

5.1 GENERAL REQUIREMENTS FOR PPE 

E &. E personnel must utilize appropriate Personal Protective Equipment (PPE) tO 

reduce exposure to acceptable levels when engineering controls are unfeasible or ineffective. 

PPE for the proposed work will be identified in the site safety plan and the CSE permit. At 

minimum, the basic PPE must be worn at each site. This equipment includes safety glass

es/face shield, hard hat. steel-toed/shank boots, and coveralls. 

5.2 SPECIAL CL011DNG 

Depending on the nature of the potential contamination and/or the proposed work to 

be aceomplished. special protective clothing and equipment (gloves, booties, tyvek coveralls, 

respiratory protection, life vests, etc.) may be required. Necessary PPE will be specified in 

the approved site safety plan and CSE pemiiL The entry supervisor may request a modifica

tion of the protection levels specified in the plan as Site conditions Warrant, but appropriate 

approval must be received prior to implementing these changes. The entty supervisor is 

responsible for ensuring that the level ofprotection utilized by field personnel is consistent 

with the site safety plan. Personal protective clothing will be selected according to a wont

case exposure potential. 

5~ ~TORYPROTECTION 

Any use of respiratory protective equipment for CSE must be consistent with the 

requirements detailed in theE & E Corporate Respiratory Protection Program (which 

complies with 29 CFR 1910.134). 
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As stated in the corporate program, respirator selection will be based on a variety of 

factors includ~ng potential arrbome contaminan~. In situations where isolation is not_ possible 

(e.g., sewers, utili~ vaults, tunnels), rapid, u~foreseen changes may occur in the work 

environment. In view of this unpredictability, a more conServative. approach must be used to 

determine appropriate PPE levels. Work within a non-isolated permit space must be 

conducted using Level B respiratory protection. Standby personnel who are responsible for 

resale will be equipped with self..contained breathing appara~ (SCBA) units; however, 

remote rescue procedures will always .be attempted prior to ent~ing a permit space for resale. 

purposes. 

5.4 APPROVED EQUIPMENT 

Retrieval Systems 

E &. E will provide a retrieval system or other method of performing non-entry 

resale whenever an authorized en~t en~ a permit space. _ In a speci31 case where retrieval 

equipment would increase the overall hazard of entry or the equipment would not contribute· · 

to the rescue of the entrant, the entry supervisor may request this requirement be suspeaded 

from the E &. E health and safety staff. ·Justification for suspending these requirements must 

be detailed on the permit an~ discussed with the CSE team prior to initiating any CSE 

activities. 

Required Equipment 

Each authorized entrant will be required to wear a chest or full body harness with a 

retrieval line (i.e., lifeline) attached to the entrant's back, near shoulder le~el. or above the 

enaant's head. Certain permit spaces make the use of a chest or full body harness infeasible 

. or do not allow for effective rescue (e.g., limited entryway diameter and top entry). For

these entry operations, wristlets will be used in place of the chest or full body harnesses to 

allow the entrant to be removed from the space through the resuicted opening if rescue 

becomes necessary. 

In order to facilitate non-entry rescue, a mechanical device will be available to allow 

the attendant to lift the authorized entrant out of any venically accessed permit space more · · 

than 5 feet deep. The retrieval/lifeline shall be attached to the device prior to entry so rescue 
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can begin as soon as possible; If a mectianic'al ·retrievai device is not required for an entry, a 

retrieval/lifeline is still requiied and must be secured to a fixed point outside the permit ·space 

prior to entry. The attendant is responSible 'for securing and maintaining the retrieval/lifeline 

(see Figure 4-1). 

Approved ToolS 

.. Depending on· the nawre of the potential contaminants and/or work to be undertaken 

. in the confined space, spark-p~f tools may· be_ required. 

AIJproved Electrical Equipment 

Depending on the nawre of the contaminants and/or work to be a~;co,mplish~, 

electrical equipment used in a confined space should be explosion proof. All electrical 

equipment must be connected to ground fault circuit interrupters. 

NOTE: ALL 'REQUIRED EQUIPMENT AND.SAFETY PROVISIONS WILL BE SPECI-
FIED ON THE ENTRY. PERMIT. · . 
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6. EMERGENCY PROCEDURES 

Entry into a confined space fo~ res~e purposes is a _potentially life-threatening 

activity that should be attempted as a last reson only. Approximately one-half of all CSE -

fatalities are the result of emergency rescue attempts. If a rescue is·necessary, it should be 

accomplished from outside the confined space using the attached retrieval/lifelines. The 

appropriate lines and harness type will be determined by the entry supervisor (see Section 5.4 

for proper selection criteria). 

Several circumstances allow for emergency entry into a confined space for rescue 

purposes. If the entry person receives a physical injury, not as a result of chemical exposun 

(i.e., heat stress, broken limb), and if external rescue would further injure the victim; thea 

entry into the confined space would be prudent. The ability to evaluate the emergency · 

situation accurately, and identify hazardous conditions depends on maintaining line of sight_. 

and constant verbal communication between the attendant and entry person(s). If neither the· 

line of sight nor verbal communication can be maintained, operations should be suspended. 

Prior to initiation of rescue entry, emergency medical assistance should be requested 

and additional standby personnel should be present at the confined space. The rescuer is also 

a potential victim and should observe more stringent safety precautions to avoid a similar 

incident~ 

Upon removing the victiln from the confined space, life-saving first-aid should be 

administered, before decontamination and transpon to a medical care facility. Basic first aid . 

should be administered after decontamination. · 

Emergency rescue procedures are specific to each permit space and· entry operation, 

therefore, the entry permit will detail the appropriate safety procedures for that entry 

operation. 
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The E & E corporate safety director should be notified of emergencies immediately. 

Emergency rescue must not be attempted by untrained personnel (see Section 7.1 for Training 

Requirements). 
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7. TRAININ_G AND AUfHORIZATION 

7.1 TRAINING 

E & E will provide training to all employees involved in CSE operations. The level -

of training will be based on the duties the employee is required to perform~, All training will 

be conducted prior to the start of CSE operations. 

E & E minimum training requirements for CSE participants: 

. '• . 
• · -Completion of 40-hour Health and Safety Training and appropriate 

refresher training as required by 29 CFR 1910.120; 

• - Participation in_ E & E's Medical Surveillance Program; 

• - Successful completion of the most current E & E CSE Proficiency 
Exam (within 12 months); · 

• - Current certification in cardiopulmonary reSuscitation (CPR) and 
basic first aid by the American Red Cross (or equivalent); 

• -· Completion of a practical exercise that simulates actual rescue in 
which pamcipants remove dummies, manikins, or actual persons 
from a representative space (within 12 months); and 

• - Completion of a site-specific training session prior to entry, discuss
ing all aspects of the entry and the permit system. 

E & E will maintain records· of all training sessions required by this section. These 

records will be available- for review by employees and regulatory agencies, as appropriate. 
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7.2 CSE REQUESI' PROCEDURES 

CSE will be by permit onJy; therefore, standard procedures are necessary for the 

requisition of a CSE permit. The. first page of the permit should be completed and submitted 

with the site safety plan to the Corporate Health and Safety Group or their designee for 

evaluation. CSE is recognized as a potentially hazardous operation that requires authorization 

by a qualified occupational health professio~al. Authorization·will be granted only after all 

aspects of the CSE permit have been reviewed and discussed with the CSE team. Since 

authorization will be based. upon the permit .application, the safety of the CSE ·team: may 

depend on the accuracy of the information provided by field personnel. Specific insauctions 

for completing ttie CSE permit are located in Appendix A. 

7.3 CSE PERMIT 

The CSE permit contains important information concerning employee health and· 

safety. The permit may alsO prove· critical for verifYing occupational exposure claims~ 

Therefore, it should be completed and maintained iri a legally defensible. manner. The permit 

should remain with other projeCt documentation. and be available for review upon request.. 

Appendix A contains the CSE permit, whi_ch is to be completed and submitted for authoriza

tion prior to the initiation of CSE. 
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8. POST-CSE PROCEDURES/RECORD KEEPING 

·upon conclusion of a CSE operation. the entry supervisor will complete th~. post

entry comment section of the permit. These comments should identify any problems 

encountered during the entry or any suggestions for miling. future entries safer. The permit 

is then canceled and no further entry into the space is permitted. The original permit 

becomes a part of the project file and should be maintained accordingly. A copy of the 

canceled permit should be sent to E & E's Regional Safety CoordinatOr (RSC). The RSC will. 

maintain all canceled permits received and will review those permits at least once every 12 .

months. Based on the review of the permits received, the RSC will make a formal recom- · 

mendation for revising the CSE program, as necessary, to the Corporate. Safety Director~ 

This recommendation will also serve to document the annual review has occurred. 
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CSE PERMIT-REQUEST FOlw AND INSTRUCTIONS 
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. --.·· CONFINED SPACE ENTRY (CSE) 
PERMIT REQUEST FORM AND INSTRUCTIONS 

Page 1- Confined Space Entry Pennit 

P~or to requesting approval and assignment of a CSE permit, all information on the front side of the 
permit request must be completed in ink. This information is designed for use by the requesting pany 
as a reminder of the pertinent .areas of concern associated with· CSE. All areas of concern should be 
addressed completely in the site safety plan submitted with the perinit request. Areas not addressed · 
properly will result in the return of the permit request and· site safety plan to the originator. -

This permit D11!St be submitted ·to and approved by E & E's Corporate Health and Safety Division or 
their authorized designees. CSE permits will be available with all testing results at each work area. .. 

Page 2 .; Inspections and Test Results 

This portion of the CSE permit is to be· completed at the stan of each work shift by the monitoring 
officer, Site Safety Office (SSO), or his/her designee as follows: 

Project 
Information 

Pre-entry 
Check Ust. 

Personnel 
Information 

Test Results 

The project information noted on this page should not deviate from the 
information contained on the CSE permit (Page 1). Any deviation will require the 
re-issuance of a CSE permit. · 

Prior to worker enttance into a confined space, all anp!icable questions should be 
noted "yes". This check list covers basic requirements for confined space entry. 
It is intended to assist the Entry Supervisor and to be used in conjunction with 
pertinent federal, state, E & E regulations, and SOPs. Additional comments 
pertaining to check list itemS should be made at the bottom of this section. 
Pre-entry readings. of the LEL, oxygen, and organic vapors must be noted where 
required. . 

All personnel, duty descriptions, and entry/exit times will be noted. Persoas 
entering a confined space must be advised of their specific duties and time 
constraints. 

Continual environmental monitoring of the confined space will be performed while 
personnel are working. Results of the LEL percentage, oxygen percentage, 
organic vapors, and other monitoring activities will be noted in this section. The 
Entry Supervisor will determine the frequen.cy of monitoring according to the 
potential threat. The monitoring officer will initial all recorded results. The last 
test· results logged into this section must coincide with the exit time of the last 
worker in the confined space. (Additional information should be noted on the 
back of the form.) 
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CONFINED SPACE ENTRY (CSE) 
PERMIT REQUEST FORM AND INSTRUCTIONS 

DRAFT 

Page 1 • COnfined Space Entry Pennlt 

Prior to requesting approval and assignment of a CSE permit, all information on the front side of the 
permit request must be completed in blue ink. This information 'is designed for use by the requesting 
p~rty as a reminder of the pertinent areas of concern associated with CSE. All areas of concern should 
be addressed completely ·in the site safety plan submitted with the permit request. · 
Areas not addressed properly Will result in the return of the permit request and site safety plan to the 
originator. 

This permit must be submitted to and approved by E & E's Corporate Health and Safety Division or 
. their authorized designees. CSE permits will be available with a!l testing results at each .work area. 

Page 2 • Inspections and· Test Results 

This portion of the CSE permit is to be completed at the start of each work shift by the monitoring 
officer, Site Safety Office (SSO), or his/her designee as follows: 

Project 
lnfonnatlon 

Pre-entry 
Check List 

Personnel 
lnfonnatlon 

Test Results 

The project information noted on this page should not deviate from the information 
contained on the CSE permit (Page 1 ). Any deviation will require the re-issuance 
of a CSE permit. · 

Prior to worker entrance into a confined space, all applicable questions should be 
noted •yes•. This check list covers basic requirements for confined space entry. It 
is intended to assist'the sse and to be used in conjunction with pertinent federal, 
state, Ecology & Environment regulations, and SOPs. Additional comments 
pertaining to check list items should be made at the bottom of this section. 
Pr~ntry readings of the LEL, oxygen, and organic vapors must be noted where 
required. · · 

All personnel, ·duty descriptions, and entry/exit times will be noted. Persons 
entering a confined space must be advised of their specific duties and iime· 
constraints. · · · ·· 

Continual environmental monitoring of the confined space will be performed while 
personnel are working. Results of the LEL percentage, oxygen percentage, organic 
vapors, and other monitoring aCtivities will be noted in tt:lis section. The SSO will 
determine the frequency of" monitoring according to the potential threat. The 
monitoring officer will initial all recorded results. The last test results logged into 
this section must coincide with the exit time of the last worker in the confined 
space. (Additional information should be noted on the back of the form.) 
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. ECOLOGY & ENVIRONMENT INC. 

CONFINED SPACE ENTRY PERMIT 
(attach to Site Safety Plan) 

DRAFT 

PROJECT•----~--------~------~- PROJECT NAME:~------~~----~--------------

LOCATION: ____________ ___ 
TANK OR VESSEL (noJname): --~---------

DESCRIPTION OF HAZARDS:------------~---------------_;_-----------------------

DESCRIPTION OF WORK PLANNED:-----:----..,....-------------------------------------------.....;_ 

START WORK DATE:.--.;..._-----'"----...;_------;;;,.._

PROJECT MANAGER: ..,......---.~---------

END WORK DATE: -------------

SITE SAFETY OFFICER:-:-.;._.,;....._ ______________ _ 

Wortt plan approved and attached .... , ........... , . . . . . . . . : ... · ..... · .......................... · 
Site safety plan (induding cham hazards) approvad and attached .................................. . 
Heat/cold snss monitoring to be accomplished . . .................. , . . . . . . . . . . . . ............... . 
Pre-entry and continuous monitoring of atmospheric conditions . . .................................. . 
Contingency plans prepared (communications, rescue) .......................................... . 
Vesul contains leaded product ............ -. : . ~ ................... · ........... : ............ : .. 

Personal Protection Level Modifications 

A. (SCBA, Encapsulation Suit) 
B. (SCBA, Dermal Modifications) 
C. (APR, Dermal Modifications) 

PERSONAL PROTECTION EQUIPMENT 

Face Shield Safety Glasses __ HardHat Boola 
--· Disposable booties 

YES NIA 
7nitiai) 

Glows (Type --=--.;..._------------...J 
Body Protection (Type ----------------.;,__.....;_ _______________ -..J 

RESPIRATORY PROTECTION 
. .=;, 

SCBA Airtine __ APR (~e type ---:------...J 
Eme~e~e~de~(Type ___________________________ -..J 

SITE·SPECIFIC SAFETY EQUIPMENT 

Acid Splash Suit Apron (Type--------' 

SAFETY EQUIPMENT 

Paracnute Harnesi and Ufeiine (top entry) 
Wrist Harness and Ufeline (top entryway less, than .18 inch diameter) 
Chest Hamass and Lifeline (side entry) 
Other · 

REQUEST DATE: _______________ ..,.... __ __ 
NAME: --------

CORPORATE HEALTH AND 

__ Hearing Protac:lion 

SAFETY AUTHORiZA TtON: ---'"----------------
SIGNATURE: _______________ ___ 
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.DRAFT 
Page 2 

ECOLOGY & ENVIRONMENT INC. 
INSPECTIONS AND TESTS FOR 

CONFINED SPACE ENTRY 

This section will be updatad/renewed at the start of each work shift. 

PROJECT'----- TANK OR VESSEL (noJnama): -------- TYPE OF MATERIAL:-----

DESCRIPTION OF WORK PLANNED:-~--:"-~----:::----:--.-~--"""':"":=:------:--:--------
(Any deviations of above infonnation from original permit request will require the ra-issuanc:e of CSE permit.) 

PRE·ENTRY CHECK LIST 

All product lines ID/Irom confined space are disconnactad, blanked and/or tagged .....•.........•....... 
Electrical service discoMactadlloc:ked out ............................... · .................. ; •.• 
All grouncing and bonding wire in place .................................. ~ .................. . 
All ignition aouroas isolated ................................•............................... ·. 
ComplatB respiraiDry system checked and in proper condition ..................................... . 
Safety hamassasllifa lines checked and in proper condition ..........•............................ 
Required protactiva clothing baing used ...... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. . 
Workers trained in usa, care and limits of protactiva equipment .................................. ; .. 
Outside safety watch trained in emergency procedures and cardiopulmonary resuscitation . . .............. . 
All emergency systems (alarms. extinguishers ate:) on tina ............................•........••. 
Spacial warning/caution signs posted .................... · .............. · .•.................... 
Ventilation equipment in usa ...........•.......•......................•.......•........... 
Employees have currently valid medical examinations .................................•.. · ...... . 
Pr•Entry Readings: LEL· 'Yo ~- % OVAIHnu··----
(Adion levels) •~ , ..... ._.,., 

-
PERSONNEL ENTERING CONFINED.SPACE 

~: DESCRIPTION OF DUTIES TIME IN 

TEST RESULTS 

Draeger Tubes Personal 88mpllnglother lndicatora 

TIME LEL% OXYGEN% OVA HNU ftypal ·rppml 

• 
YES NIA 
(lniiiai) 

Initial _. -· 

TIMEOUT 

INmALS 

Nlo~~Offic:er. ---------------------~----~~----------------------------------:=:=r. . (pla::nt) 
ecoloe:v and o:nvitvnmenl 
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DRAFT 

SITE-SPECIFIC CSE TRAINING FORMS 

ProjedName: __ ~----------------------------------
Dme: ____________________ __ 

Location: -------------------------------------------------------------------

Description of CSILE Area: ----------------------------------------------------

Description of Work: 

Known Hazardous Contaminants: 

CSE PERMIT REVIEW 

Level of personal protedion for each team member. 

Safety equipment to be used .. 

Individual responsibilities (worker, stand-by, safety officer). 

Rescue procedures. 

Pre-entry check list. 

Monitoring instruments, adion levels, frequency of monitoring. 

Communications (i.e., consta~ visual contad-hand signals, radio contact). 

Acute symptoms of exposure to known or suspeded contaminants. 

Corporate health and safety approval. 

Comments/Suggestions by CSE Team: 

The following individuals have reviewed the above information and understand their assigned 

responsibilities: 

Printed Name 

B-2 
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11. 
-~-

Handling.- _Drums _ _!and:'Othar·--conta·ners 
-- . 

-omams 

lnuaduction 11·1 

Inspection 11-1 

Planning . 11-3 .. 

Handling 11-3 .... 
Drums Containing Radioactive Wane· · 11-4 

Drums that May Contain Explosive or Shack-
SenailiveWaatea 11-4- . • . 

Bulging Drums .·, . 11-4 "< 

Drums Containing Pllclc8ged L.ibomorv Wanes -
(Lab Pllc:Ut . 11-4 . -·. . 

Leaking, Open. and Dateriaraled DNma • · 11-4 . -

Buried DNma -- 11·8 · · 

OpeninG . 11-8 

Sampting 11-8 

Characlllrizlllian 11-7 

Staging 11-8 · 

~ 11-8 

· Shlpmem ·· 11·8 ;-. 

Special CUe Problema · 11-11 
.... and Yautls - 11-11 
Vacuum 1tuCU . 11-12 

S...aled Tanka... 11·12 

Camt:naaed Gaa Cylinders 11-12 
Panda and Lagoons. 11·12 

References 11·12 . 

Introduction · 
Accidents mav accur during handling of drums and ather-

. hiiiiUduua wuat.cumainML Hazaraa inctude deumaliona •.. 

fires. mqaiuaiuna. vapor a-ration. and. phyaicat injury 
reaulting from moving heavy containers -bv hand and 
wartdnQ around ataeked drums. _heavv eQUipment. and 
deteriunned druma..WhHe theae hazards are atwaya prea--
1111. proper work lh&Cd ea-such as mininaizing handling 
and using equipmem and procedUres tha isalata wuricera ., 

frDm haarduua aub8tllnca-can minimize the riakll ta 
sial personneL . 

Thl8 c:hapt~tr defines Praclica and procedural for aafe 
handling of drums and. other huardoua wuat c:oilleinerL 

-· 
Containers are handled during characatrizatian and 
removal of their contents and during mer aperariaua; A 
flow chan showing one aat at pouible proceaurea fur · 
drum handling ia given in Figure 11·1. Guidance fur safety 
performing lhe proceciurea ahawn in Figuae 11·1 Ia , 
pruvicieci in the fallowing sections af this chaDIBr• T11e · 
tinalaaclian. Spet»J Cue Problem.. deacribea.the ~,-. 

handling of tanks. vautts. vacuum uuc:Uo .....,.._ tanU. -
ana compreued ·gaa cvtindeJL 

Inspection · 
The apprapriatepraCedUru-far handling drum& depend on 

the drum cum• am. ~ prior to any tuulldlll-. drulna. , 
ahauld be viauiUiv inapected tu gain II mucft idGIIWiiaai 

u paaible about their cumanaa. The inlfa• •' n crew.,.,· 
lhaufd look far:. · · 

· . • Symbula. warda. ar other mara on the drum 'incfica. · 
ing dllll irs CGftl8iilll are hazarauua. e.g... radfu8Ciiv& 
exptuaiv& cuoraah" tuxic.; fllmmabl& ,,,,,. 

• Symbala. Warda. ar ather mara on a dlum indicating 
.that it ~omaiiw diacllnied labannury chen· Ia rae-
gena. or other Pcnemiallv dalag•a •nwl8l'iala in 
amaU-wlume inciividual cumainera ca.~-able 11·1_). 

• Slgna of delltrioradun auch u CUll a · a. ru8t. and:. 
I..U. .... 

• SlGna tt:aa the drum ·•· under p,.... aucta aa • 
lng.and bulging. ... 

• Drum type Caee-18ble 11-1)~ 

• Conflguraliun of the drumhead Caee"lidlla 11·2J. . 

Conditions. in the immediate vicinity Gf the drullia mt~y· 
provide information about dNm cumenl8 and their 
~uuciated hazard&. Moniloring should be cunducUid 
araunci the drums using innrumema·llileb .. a tllllllm8· . 

radiation survey insuumem. organic vapor municuaa. and 
a combustible gaa memr. 

The·reauita of thia aurvwy can be Ul8d tu claaifv the· 
dluma into preliminary hazard cauaguriea..for aarrqlte: 

• Radiaacdw. 

• laalcingldateriurated.. 

•Bulging. .. 

• Explaaivelahuck-aensitiv& · ~ ... -... ,.. 

• Comaina ernalkalwne indivfdual CUI • 16111 of 
: · labonuurv waates or ather d8ng- aaw&ial&.. · 

Aa a precautiunary meuure. paiiGIUiehhuuld IIUUiiie 

thai unlabelled drums cuntain tuuaaaa• lll8l8rilala umil 
their CGiitlbilll ant characterized. AlaG,..Ihef ehuuld in 
mind thllt drums ant freQuenlty nU*b II I d-pardcularty . 
drums that.,. r..-..Thua. a drum'&..._. may nut:· 
accunnetv di•l~ibA 

It Ia intended to aid the Praiec:t Team laader in aetting up c · 

1 wate camain• handling program. In addition to read- -
lng this c:hQier• the Protect Team l8ader should also be· ., · 
IW8r8 of aU p•lilaem reoutauona. OSHA~ C29 .. '

CFR Pins 1910 and 19281 lndude gentll'8t·reQUinllnenm -
and 8Uiridards for &IDiilag, camaining, and handling c:hem-··" 

Ieiiia and camainer8.-and farmllinrllining equioment ualld .· . 
. far handling maa·eaa .EPA reguiltiona C40 CFR Pert 2851 . If buried drums are·IIU6Pecmd. graund,..waadng ~- _ . 

. ldpulate reQUir8men16·fartv'P88 at cantaiiun..main-..,,.. · . tams. aucn all et~...,..:,lll iaalnwiari.UV. 

tenance of canada ... and c:unairiment·atrUCI:Ur8ll. and ·:z.-, liround...,eNiaadug radar.;1ft891WDiw~·and llltll8i~•-

. "and mail•••- ofaunga areu.-:oor-~"""'· deascliun.- can be uaea tu ..amaua the toccdun and depth 
' .. : tl C48 CFR"Pinr.l71 ~thiaugn 1781 1 ...,.... z,~: . . .. , . _of .the drumL.-...·, 
· -.I'8QIIirenlala torwctab.,.lllld ~fur ..._,;em~: -· -·.;;;:.;?", .. - . . · : -.. ;:.: ., ·. ·.:.- >· ,.::_·.-,-~·,.:i--'' 

--' ~~~~C!.!s w~lltiiL · .-\.:;:::·.-!~ .. _-. ' · '" · 
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· INSPECTION 

Inspect drums 
._ __ -!"-__ ..... ,_ . 

OPENING 

:~~----0--pe•n-.dru __ m_s ____ _.~ 

I 

I 

) 

SAMPUNG 
Develop sampling 

plan.· Sample 
drum contents 

CHARACTERIZAnON 

Characterize wastes 

BULKING 
Transfer drum 
contents into 

bulk comaineis 

PLANNING 

Develop a 
handling plan 

HAN DUNG 
Orient drums 
for opening 

·. and sampling 

,· ., 

• ">:• ••• 

SHIPMENT 
· Ship bulked wastes and/or 
drums to offsite uaaunem. 
storage. or disposal facilitv 

···--------~---

PLANNING 

Develop a 
. staging plan 

·---- --, 1 STAGING . I 
1 Move drums to 1 · 
1 first staging area 1 
L '.!!, a~ro~~) ...J 

r- -~.:. -., 
1 Move drums to 1 
1 

opening/sampling 

1 
area 

1 
L-(~ppro~a~ ..J 

r-.J--., 
1 ·Move drums to 1 
1 second staging 

1 area . 1 
Llif approp!!,a~ _j 

r- J.:. --, 
I Move drums to I 
I final staging area 
I (if appropriate) I L,. ___ _;, __ __:_ ...J 

BULKING 
::Transfer drum 
comemsinto 

bulk·containera. 

ure 11·1. Flow Chart far Drum Handling. (Dashed boxes indicate optional steps. 
Number of staging areas neceuarv is site specific.) . 

recycled paper 

---- _________ __,_ ____ - - _,_ ___ ..........,;_· -·--·- ---

OPENING.· 

'Open drums 

SAMPUNG. 

Sample drum comems 

CHARACTERIZAnON 

Characterize wastes 

ecology and environment 
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Table 11-1. Special Drum Types and 
Their Associated Hazards 

PolyeUiytene or 
PVC-Uned Drums 

ExadcMeud 
OI'UIIm I&Q .. alumi· 
num. nickel. stain· 
lea. neet. or ather 
unusual metall 

Slngt..WeUed 
Dnama Uaed aa a 
Pra ..... v ..... 

Often contain strang acids or baseL If the 
lining is punctured. the sub&Uince usually 
quickly carraaea the neal, mulling in a 
significant leak or spill. 

Very expensive aruma that usually con
tain en exvemetv aengeroua maatrial. 

These arums have fittings far bath 
product filling ana placement of an inen 
;u. such aa nrtragen. Mev contain reac· 
ttva flammable. or explosive aubll'tancaa. 

Uaed far diiDOui of expired chemicals 
and proceu umptea from univerartV 
labonnariea. haapitala. and similar 'ina1itu· 
tiona.. Individual containers within the lab 
padc are ofatn nat packed in abSorbent 
maatriaL They mav contain incompatible 
meatriala. raaiaisataDaa. shack-aenaitiv& 
htvhtv volatile. highly corrosive. or,.,., ... 
UIICic uauc chemicaiL L.abannarv packa 
can be an ignition source for firea at 
heuraaua waaat aitaa. 

· 'nlble 11·2. Information Provided by 
Drumhead Configuration 

CONFIGURAnON 

Whale lid removable. 

Haa a bung. 

Contains a liner. 

Planning 

INFORMAnON 

Designed to contain solid 
rnaatriaL 

Designed to camain a liQuid. 

Mev camain a highly corrosive 
or otherwise hazardous maatrial. 

Since drum handling is fraught with dang~r. every·'Step of 
the operation should be carefully planned. based on all 
the information available at the tima. The resultS of the 
preliminary inspection can ba used to determine (1) If. any 
hazards era present and the appropriate response. and 
(2) which drums need to be moved in order to be opened 
and sampled. A preliminary plan should ba developed 
which specifies the extant of handling necessary, the par-· 
sonnel selac:Uid for the job. and the moat appropriate 
procedures basad on the hazards associated with the 
probable drum contams as determined by visual inspec
tion. This plan should ba revised as new information is 
obtained during drum handling. · 

Handling 
The purpose of handling is to (1) respond to anv obvious 
prOblems that might impair worker safety. such as radio-

... - ~--------~;·-:., ·····-··-· '·---·-------. 
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to facilitate characterization and remedial action jsee 
Staging in this chaptert. Handling may or may not be 
necessary, depending on how the drums· are positioned at 
a sita. 

Since accidents occur fraquenuy during handling, particu
larly initial handling, drums should only be handled if 
necessary. Prior to handling, all paraonnel ahauid ba 
wamed about the hazards of handling, and ina1ructad to 
minimize handling as much ari possible and to avoid 
unnacaaaarv handling. ln ·aJI phasaa of handling, person
nel should be alert for new information about pauntiaJ 
hazardL These huards ahautd ba responded to befare 
continuing with mare routine handling opmaliou .. Over
pack drums (larger drums in which leaJdng or damaged 
drums era placed for. storage or shipment (sea 48 CFR 
Part 1713lcm and an adequate volume of ablarDam 
should be kept near araaa where minor spilla may occur. 
Where major spilla may occur, a containment berm ade
quate to contain the entiia volume of liquid In the drums 
should be consuuctad before any handling tUa8 place. lf 
the drum comams spill, personnel trained In spill response 
should be used .to isolate and contain the spilL 

Several types of eQuipment can ba used to mave drums: 
(1) A drum grappler atblchad to a hydraulic axcavarar. 
(2) a smaU front-end loadar, which can be aithar loaded 
manuaJiy or equipped with a buclcet sUng: (3) a rough tar· 
rain forklift: t4t a roller canwyor &QUipped with salid 
rollers: and CSI drum cans designed spaciflcally for drum 
handling. Drums are also sometimes mCMid manually. The 
drum grappler is the preferred piece of aquipment far 
drum handling. It keapa the operator ramCMid from the 
drums so that there is leu likelihood of Injury if the drums 
detonate or ruptUre. if 11 drum is leaking, the opannor can 
stop the leak by rotating the drum and bldiiediaally plac
ing it into an averpack. In case of an explosion. grappler 
claws help protect the operator by partially deflecting the 
force of the axplaaiorL 

S.t:Jchoa with drum g18pp/fll'. · 

The fallowing procedures can be .used to maximize 
worker safety during drum handling and movement: 

• Train peraannalin proper lifting and moving tech· 
niQueo to pravem back injuriBL 
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'Ike sure the vehicle can operate smoothly on the 
.;~ilable roea surface. · 

• Air condition the cabs of vehicles to increase opera
tor efficiency; protect thit operator with heavy splash 
shielas. · 

• Supply operators with appropriate respiratory protec
tive equipmam when needed. Normally either a com
bination SCSA/SAA with the air tank faSbmed to the 
vehicle. or an airline respinnar and an escape SCBA 
are used because of the high potential hiiZ&U"da of 
drum handling. This improves operator efficiency and 
provides protection.in case the operator must aban
don the equipment. 

• Have overpacks ready before any attarniJt is made to 
-- . ''! drums. 

.. mt moving anyming. determine the mast appro
pnam sequence in which the various drums and 
other containers should be moved. For example. small 
containers may h~WB to be removed tim to ·permit 
heavy equipmam to enter and move the drums. 

• Exercise extreme caution in handling drums that are 
nat intact and tigmtv sealed •. 

• Ensure that operatOrs have a clear view of the road· 
/&wiV when carrying drumL Where neceuarv. have 

·-"·around workerll available ta guide the apenROr's 
motion. 

"""~ ~ Containing Redloaottw. W.eta 

• If the drum exhibits radiation levels above .back· 
ground (SH Table 6-2J. immediately contact a health 
physicist. Do not handle any drums that are deter
mined to be radlaac:tive until persons with axpenise 

· in this area hiMt bean consulted. 

Drums that May Contain Elqllosi,. or 
Shoak-8enaitlw W.eta · 

• If a drum is suspected to contain explosive or shock· 
sensitive waste aa determined by visual inspection. 
seek specialized usistance before any handling. 

• If handUng is necessary. handle these drums with 
fDttleme Cllution. 

• Prior to handUng these drums. make sure all nan
aaaamial personnel have moved a sate distance away. 

• Usa a grappler unit constrUcted far eXplosive camain
mem far initial handling of such d.rums. 

• Pall~tiza the drums prior to transport Secure drums 
to pallets. 

Use an·audible siren signal avstem. similar to that 
_;,maloyed in conventional blasting opanitian8. to 

qnal the cammencamem and completion of axplo
.Jve waste handling activitieL 

Jimain caminuoUJ communication with the Site 
:safetY Officer and/or the command post until drum 
handling ap&mifj»~~ ~tete. 

Bulging Drums 

under intamal pressure. as evidenced by bulging or 
swelling • 

• If a pressurized drum has to be moved. whenever 
possible handle the drum with a grappler unit con
structed .for explosive containment. Ether move 
the bulged drum only as far as necessary to allow 

· seating on firm ground. or carefully averpadc the 
drum. Exercise extrema caution when working 
with or adjacem to potentially pressurized drums. 

Drums Containing Packaged Laboratory W..... 
(Lab Pacaa 
Laboratory packs (i.&. drums containing individual con
tainers of labaratarv mlltllriala normally surrounded by 
cushioning abaorbem mlltllrieU can be an ignition aaurca 
for fires at hiiZ&U"dous waate site& Thav sometimes con· 
tain shack-sensitive matllriaiL Such containers should be 
considered to hold explosive or shack-sensitive wuata · 
until otherwise characterized. Jf handling is required. the 
fallowing precautions are·among those that should be 

.taken: 

• Prior to handling or transpaning lab packs. make aura 
all non-essential personnel have moved a safe dis· 
tancaaway. · 

• Whenever paaaible. uae a grappler unit canatruc:red 
far explosive camainment far inmal handling of such 
drum& 

• Maintain continuous communication with the Site · 
Safety Officer and/or the command past until han;. 
dllng operations are complete. 

• Once a lab pack hu been opened. have a chemist. 
inspect. classify. and segregate the battles within it. 
without opening them. according to the hazards of 
the waste& An example of a ayatem far classifying 
lab pack wastes is provided in Table 11-3. The objec
tive of a classification avstem is to ensure safe segre
gation of the lab packs' comems. Pack these bcm:tea 
with sufficient cushioning and absorption materials 
to prevent excessive movemem of the battlei and to 
absorb all free liquids. and ship them to an appnMtd 
disposal facility. 

• If crystalline material is noted at the neck of any 
bcm:ta. handle it as a shack-sensitive wasta. due to 
the potential presence af picric a'cid or ather similar 
material. and get axpen advice before attempting to . 
handle it. . . . 

• Pelletize the repacked drums prior to transport. 
Secure the drums ta pallets. 

L88klng,.Open. and Datartonlted Drums 

• If a drum containing a liquid cannot be moved with· 
out ruPtUre. immediately tranater its camams to a 
sound drum using a pump designed far tranatering 
that liquid. 

• Using a drum grappler. place immediately in overpack 
containers: ecology and environment 

Laaldng drums that contain sludges or sami-aolidL 
Open drums that contain liQUid or solid waata. 
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Table 11·3. Example of Lab Pack Content Classification 
System tor Disposal 

CLASSIFICAnON 

lnorgaruc acids 

Inorganic buu 

Strang oxidizing agems 

Strang reducing agemil . 

Anhydrous organics end 
otganometsWcs 

Annvaioua inorganica and 
metal hVQridu 

Toxic organics 

Flammable organics 

lnorvenica 

Inorganic c:vanidu 

Organic cyanidn 

Toxic metals 

Buried Drum•· 

EXAMPLES 

Hyarcic:nloric 
Sulfuric 

Sodium t1Vdiaxide 
Potassium nyaraxide 
AmrftoniuMnrtnlie 
Barium ·nimnll 
Sodium Cnlonne 
Sodium peroxide . 

Sodium inlosulfsta 
Oxalic acid . 
Sodium sulphite 

TetrseUtvt lead 
Phenylmen:uric c:i'llori~e 

Fotaaium hydride 
'Sodium hydride 
SOdium meuu' 
Potassium 

PCBs 
lriseC:iicidu 

H...n. 
'lbluentt 
Aceame 

Sodium caraonsta . 
Fotauium c:i'lloride 

Potassium cyanide 
Sodium cyanide 
Copperc:vMide 

Cyenoeceaunide 

Arsenic'' 
Cadmium· 
Lead 
Mercurv 

• Prior to initiating subsurface excavation. usa ground
penetrating syat8ms to estimate the location and 
depth of the drums (see ln$pecrion in this chapter). 

• Remove soil with great cauti.on to minimize the 
potential for drum rupture. 

• Have a drv chemical fire extinguisher on han~ to con
trol small fires. 

Opening 
Drums are.usually opened and sampled in placa·during 
site investigations. However, remedial and emiuvancv . 
operations mav nlqwni a separate drum opening area (sn 
Smging in this chllsnert. Procedures for opening druma 
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• Protect personnel by keeping them at a safe distance 
from tria drums being opened. If personnet must be 
located near the, drums. place.exolosion-resistant 
plane shields between them and the drums tO pro

"tect them in case of detonation. Lacata controls far 
drum ope.ning equipment. monitoring equipment, and 
fire liuppreuian eQUipment behind the explosion
resistant. plastic shield. 

• If possible. monitor continuously during opening. 
Place sansara at monitoring equipment; such as 

· catarimetric tUbas. dosimeters. radiatlan·survay 
instruments. explosion meters. organic vapor 
analyzers. and oxygen meters. as clau as pauible 
.to the source of contaminants. i.a.. at tha arum 
opening. 

• Uae the following ramote-comrolled devicaa far 
opening druans: .. · 

Pnaunilnicallv operated impact·wrench to remove 
drum bungs. 
Hydraulically or pneumatically operated drum 
piarcera'(see Figure·11;.2J. 
Backhoes equipped with bronze spikea far 
penevsting drum taps in larg81CIIie operations 

. , ... figure 11-3). 

• Oo not use picks. chisels and flrearms.io open 
drums. 

• Hang or balance the drum opening equipment to 
minimize worker exertion. 

• If the drum shows signs of awetling or bulging, 
perform aU ~teSJa slowly. Relieve ucea prauure 
prior to opening and. if pauibl& frDm a remote 
location using such devices a a pneumatic impact 
wrench or hydraulic penetration davie& If preuura 
must be relieved manually, place a barrier such as 
aplosian-raaiaulni plastic sheeting b81W8an·tha 
worker and bung to deflect anv ga. Uquid. or 
salida which mav be expelled as the bung is · 
laaaened. · 

are the sam& regardl .. of where the drums are opened. . · 
To enhance·the effiCiency and sllfetv·of drum-opening · 
personnel. the fallowing procedures should be instituatd. 

• If a 8&Q)e~ eir reapinnory proteCtion iavatam is used. 
place a bank of air cytindara oUI&ide the work .area 

Two drum. with I'Wtfld bungs , o,.,- ltv backhoes 
with biOIIZII_... •nd naw., t ..,.,_ D111m in fote 
gtDund -~ t l•blllltld .,150" for umpJa documenra-
tian 
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AIRIHYDRAUUC CYLINDER 

SPLASH PLATE 

. . 

··~ 
REPLACEABLE 316 STAINLESS 

STE8.. CONICAL PWNGER 
(3 IN. CIA. X 4 IN. I.G.) 

I . 

DRAIN TO VACUUM TRUCK.~ 
WASTE RECOVERY SYSTEM 
OR TANK 

·.DOORS 12 SIOESI 

BEli CONVEYO~ 

SPILL CONTAINMENT PAN 8t 
SUPPORT FRAME (75-GAL CAPACITY) 

Figura 11·2. Air/Hydraulic-Operated Single-Drum Puncture Device. 
Source: Reference (1). 

• Open exotic metal drums and polyethylene or 
polyvinyl chloride-tined CPVC.Jined) drums through 
the bung by removal or drilling. Exercise extrema 
faution when manipulating thaia containers. -

l)o nor open or sample individual comainars within 
1oratorv packs.· 

,seal open bungs and drtu openings as soon as 
possible with new bungs or plugs to avaid axplo- · 
sions and/or YIQ.9!Jtf!.l.]&nnion. If an open drum 
cannot be raseaf•"p~Bi'Wia drum imo an over· 
pack. Plug. anv opa~inga in pressurized drums with . 
pressure-venting caps set to a 6-psi. (pounds p~r 

_., 

• Decontaminate equipmem after each use to ~id 
mixing incompatible wastes. 

Sampling 
Drum sampling can be one of the most hazardous activi
ties to worker safetv and haatth because it often involves 
direct contact with unidantffied -wastaL Prior to collecting 
any sampl-. d8Y81op a sampling plan: · · 

• Research background fRMsrmiit'bfrliB'&Gnlte waste. 

• Determine which drums should be sampled •. · 
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· HYDRAULIC CYL 
WITH 6-IN~ STROKE 

REPLACEABLE 316 STAINLESS 
STEEl. CONICAL PWNGER 

(3 IN. CIA. X 4 IN. LG.l 
SPLASH PLATE 

HVDRAUUr UNES · \ 
ADAPTER BRACKET 

SPILL CONTAINMENT PAN, 
. (PORTABLE) 75-GAL CAPACITY 

DRAIN lC VACUUM TRUCK. WASTE 

STANDARD SINGLE 
DRUM GRABBER 

'I 

RECOVERY SYSTEM OR TANK ----------.:~4:;:-=:J::;=====:.:-:.:L.:r:!J 

Figura 11·3. Backhoe-Mounted Drum Puncture Davie& 
Source: Reference (1]. 

• Develop a sampling plan which includes the number. 
volume. and loc:ations of samples to be taken. 

• Develop Standard Operating Procedures for opening 
drums. sampling, and sample packaging and trims
ponation. Some guidance in designing proper 
sampling procedures can be found in References (21 
and (3]. 

• Heve a trained health and safety professional deter
mine. based on available information about the 
wutes and site conditions. the appropriate personal 
protection to be used during sampling, decontamina-
tion. and packaging of the sample. · 

When manually sampling from a drum. use the following 
techniques: 

• ~ sampling personnel at a safe distance while 
drums are being opened. Sample only after opening 
operations are completa. 

SLOPE 

• Cover drum tops with plastic sheeting or other suit· 
able noncontaminated materials to avoid excessive 
comact with the drum tops. 

• NIIYflr stand on drums. This is extremely dangerous. 
Use mobile steps or another platform to achieve the 
height necessary to safely sample from the drums. 

• .Obtain samples with either glass rods or vacuum 
pumps. Do not use comaminated items such as dis
caraed rags to sample. The comarninants mav con· 
taminate the sample and mav not be compatible with 
the waste in the drum. Glass rods should be rema 
prior to pumping to minimize damage to .pumps. 

Characterization 
The goaA of characteriZation is to· obtain the data naces

. · · sarv to determine how to safely· and efflclamtv package 



- .... ~ -. -·. ·- .... ..... ~ ... ..... ._,~ .. ·-·· ·:-·-

\ 

----------------------------------------------------~ 
SITE: DIWK NO. SAMPLE NO. . 

DIWK TYPE: -
0 UDiulOVD 

SCUDDlG II.ESUL'rS (AIEA.): 
0 uakaoVD 'JH ..,.S~IU~:--

"' waklaova 
DIUK OP!!IIHG: 
. 0 ualulova · 1·racU.oacc1ve 

l -cal 1 ac1dlo:ld.d1&er 1 ss sa.L.-. 
2 30 saJ..-
3 ocbu -
a pacifY 

1 r1a1 tap 
2 claaecl · to_p -
3 opea tap ~ · 

1 pla.C1C = 
3 fiber· 

3 cauecicJraducer/cy&Dide -
4 flalmatale ~raauc -
5 DODf~ble oraaatc 

DRuM COLOB.: 
0 UDiuaoVD 
1 cr.U 
1 clear 
3 black. 

4"oi:ber -
apectfy 

PB.l SEC DIDH cOHol'riOH: 
0 uakaova 
1·so0c& 
1 fair 
3 poor 

4 alaaa 
5 ocber 
apecify 

6 pero:ld.de 
7 air or vaur reactive 
8 1Da&'l: 

SCUEIIIHG . DATA: 

IADIOAC'riVE 
ACmiC 

YES HO 

----
l, 1 1111. over bacqnuali 
pll ( 3 

4 vbice . C&US'riC pll) 12 
5 rail 
6 an-
7 blua 
8 brOVD 
9 piDk 
10 oruaa 
11 yellow 
l2 aray 
13 pu&'l'.l.a 
14 aaber 
U l&'e--blua== 

1 cr•-
' c:lur ----llack. ·--.. vbite 
5 nli --
6 anea --
7 blua --
8 brOVD --
9 piDk --

-~ 10 onaae --11 yellow --l1 aray --13 pu&"ple --U aaber 

DIIDI HAU.IBG a:mmJD l 

DIIDI· MAUDIG ICE!VOB.D 2 

DIDH KAUIHG ICE!VOB.D l 

DIDH COHTE!I'l'S SLUE: 
0 uakaova 
1 aoUd 
1 Uquid 
3 eludae 
4saa 
5.ttaab 
6 d.ir~ 
71e1 

DIIDI COII'rEH'l' AKOUIITz 
0 uakaova 
lfull 

. 1 ·,.&'1: 
3 ·a•pcy 

CIEKIC:.U. Aiw.YSIS: 
radJ.aUaa 
1sll1table 
vacar raacc1 ve 
cyaude 
ozidl&er 

PB.ISEC 

~---' ·--------· ---__ .. 

YES HO 

--

AU II&CTIVI 

llADI. IUCTIVE 

. WA'rEB. SOLUBLE 
WADI. u:rJl OVA 

CCIIBUS'riBLE 

II&Llii! 

IBOIGUIIC 

OB.GAIIIC 
AU:JJBIJLJ ALDEiiYDE 

DI!B.'r 01. Ot'JIEI. · 

----
--
----
--
--
--
----

a..Cctoa of > 1o-r 
.. t•P· cballae
B.aacctoa of > 1o-r
tup. c:baate- . 
Dla8o1vea 1D ¥acar 
lludiaa • 
> 10 ppa -YO;' 
Catcb8a fiZ'II vbaia. 
torcbali-iD wacar batb 
Gra- flaaai vbea 
beaced vttb copper 
WADI. BAD OVA &llllo
COIIIDSTIB!Z .... No ·C;• 

DIDRGAIIIC • No · 
VADI. BAD OVA9 

IIADI. SOLUBLE &all . 
COIIIUS!'IBLE • Yea-· 
Drae1er tube oYer 
vacar batb > 2 ,,. ·, 
CCIIIUS'riBLE-• Yu. aad 
IE!& flaabpoiac < 14o•r 
Statcb 1od1.. pafer . . 
abov. poa1t1ve raacc1oa 
!verycbiaa -wo• ezcapc 
IHOB.GAHIC or OB.aAHIC 

u anea-b1ue--- oqaatc vapor 
pll 

__ ,,. 
Figure 11-4. Sample Drum Characterization Sheet. 

· · Source: EPA Region VII Emergency Planning and Response Branch~ 
(This figura is pravided only as an example. Values went selected 
by EPA Region VII and should be modified as appropriata.t 

ized-to determine which of them can be safely combined 
(see Bulking tater in this chaPt&rt. Aa. a first step in 
obtaining these data. atandard testa should be used to 
~""'"SSify the wastes into general categor*es. including 

1Heectivea. water raec:Dvn. inorganic acids. organic 
Ja. heiiVV metals. pea1icidea. CVIinidea. inorganic 

... ..cidizera. and organic oxidizers. In some cases. funher 
an· ·is should be .cond&ieutd to more precisely identify 
th•· .. 41t8 materials. See Figure 11-4 for an example of a 
;haractarization sheet for d~ 

recycled paper 
When possible. m•rials should be characterized using 
an onaite laboramry. This pravidea data as rapidly aa pos
sible. and minimi2u tha rima 11 

precludes any potential problema associated with trans
paning samples to an offsite laboratory le.g.,. sample 
packaging, waina inCOft1l'atibility, fume generationt. 

If sampleil must be anaJyzed off site. samples should be 
paclcaged on site in accordance with DOT regulations 
149 CFRt and shipped to the laboratory for anelyaiL 

. Staging 
ecology ond emironment 

Although every 8ft8mPt should be made to minimize drum 
handling, drums must sometimes be etaged Cl.a.. mCMidin 
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drums from potentially hazardous site conditions (e.g., 
movemem of heavv equipmam and high temperatures 
that might cause explosion, ignition. or pressure buildup). 
Staging involves a tnlda-aff between the increased haz• 
ards auaciatad with drum movement and the decreased 

· hazards associated with the enhanced organization and 
accassibilitv of the weata materiaiL 

The number of staging areas necessary depends on site
specific circumsuncaa auch u the scope of the opera· 
tlan, the accessibility af drums in their original positions. 
arid the perceived hazardL Investigation usually involves 
little. if anv. staging: remedial and emergency operations 
can·inwtve &JdatiSive drum staging~ The extem of staging 

. /'must be determined individually far each site. and should 
,·alweva be leapt to a minimum. Up io five separate areas 
·have been used tsH figure 11-6): 

• An initial smging atea where drums can be 
(1) organized according to type. size. and sus
pected camems. and (2) stared prior to sampling. 

• An opening area where drums are opened. . 
sampled. and ruaaJad. l.Dcata this area a safe dis
tance from the original wasta disposal or storage . . . > 
site and from aU staging areas to prevent a chain 
reaction in cue af fire or explosion. .,, 

• During large-scala remedial or emergency taslca. a 
sapanna atunPJjng .,.. mav be set up at same dis•:· 
tanca from the opening area to reduce the number 
af people present in the opening area. and to limit 
potential cuuaitiu in case of an explosion. 

• A aiiCOnd smging atea, aiao known as a holding 
area. where drumS are temporarily stored after 
sampling pending charaCterization of their can
tams. Do nor place unsealed drums with unknown 
camems in the secand staging area in case thev 
contain incompatible materials. !Either remove the 
camems or overpack the drum.l 

• A linaJ smging .,.,. aiao known as a bulking area,. 
where substances that have been characterized 
are bulked far transport to treatment or disposal 
facilitleL 

Lacate ·the final staging area as close as possible to 
the site's axiL 
Grade the area and cover it with plastic sheeting. 
Construct approximately 1-foat-high (0.3-m-highl 
dllcas around the emire are~. 
Segregate drums according to their basic chemical 
categories (acids, heavy metals. pesticides. ate.) as 
determined by charaCterization. Construct separate 
areas for each type af waste preaem to precl~da 
the pollibility af lmarmingling ·incompatible chemi;, ·· 
caia ~hen bulking. · 

In all staging aiua. atage the drums tWo wide in two · 
rows par area (see figure n-et. and space these rows 
7 to 8 fHt (2 to 2.5 mt apart to enable movement of the ·. 
drum handling equipmem. · · 

Bulking . .i 

Cruahed tltrJtn IIW8iting landfilL Notrl rha..,., of 
drums on the/eft In slow twu drums wid& 

facilitleL This increases the efficiency of tran~Q~ortatian. 
Bulking should be performed only after thoraugh waste 
characterization by trained and axpanancad p .. anneL 
The preliminary tuta described earlier und• Chalat:tarizll
iion provide anty a general indication of the natunt af the 
individuat WuteL In moat casas, additional sampling af1A 
analySis to further charactlriza the WUIIIII, and camp~ 
blllty tests Cin which small quamitlas of different wastes 
are mixed together under controlled canditian8 and 
observed for signs of Incompatibility such u vapor ganer· 
ation and heat of reactiont should be conducted. Bulking 
is performed at the final staging area using the fallowing 
procedures: 

• inspect each tank trailer and remove anv residual 
materials from the trailer prior to transferring anv 
bulked materials. This will prevent reactions· between 
incompatible chamicaiL · 

• To move· hazardous liquids, usa pumpa that are 
.properly ·rated (sea t\latianal Rre Protection Associa· 
tian INFPAJ 70 Articles 60~603 and NFPA 487Mt 
and that have a safetv relief valve with a splash 
shield. Make sure the pump hoses. casings, fittings, 
and gaskets are compatible with the material bei~g 
pumped. 

· • Inspect hose linea before beginning work to ensure 
that all lines. fittings. and valves are intact with no 
~ak spats. · · 

• Taka spacial precautions when. handling hoses as 
th~ often comain residual material that can splash 
or spill an the perilonnal operating the hosaa, Protect 
per8annalegainst accidemaJ spluhing. Protect linea 
from vehicular and pedestrian traffic. 

• Stare flammable liquids in approved camainars. 

Sh_lpment 
Shlpmam af materials to offalta traaun~ storage. or 
dispoul· facilities involves the entrv of wut8 hauling 
vehicles into the site. U.S. Oepanmem of Tranapanatian 
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·.:-.---...._ 

Eouip the entry team with appropriate respiratory· 
protection. protective clothing. safetY harnesses. 
and rapes. 
Equip a satetv observer_ with appropriate respira· 
tory protection. protective clothing. a safetY har-
ness. and rope. . 
Establish lifeline signals prior to emry sa that the 
worlcer and safetv observer can communicate by 
tugs an the rope. 
Have an additianiU parson available in the immedi· 
ate vicinity to aaaiat the safety observer if needed. 
lnauuct the safety observer nat to enter the space 
until additional personnel are ~n scene. 

Vacuum lhlaka 

• Wear appropriate protective clothing and equipment 
when opening the hatch. 

• If possible. usa mobile steps or suitable scaffolding 
canaistem with 29 CFR Pan 1910. Subpan 0. Avoid 
climbing up the ladder and walking across the tank 
catWalk. 

• If the trUck must be climbed~ raise and lower equip
mem and samples in carriers to enable wortcers to 

--~ use twO hands while climbing. 

• If possible. sample from the tap of the vehicle. If it is 
neceaaarv to sample from the drain spigot. take &tepa 
;o prevem spraying at excaaaive substances. Have all 
personnel stand off to the aida Have sarbem 
materials on hand in the evem of a ipill. 

Elnatad Tanka 

In general. observe the safatv precautions described far 
vacuum wcka. In addition: 

I 

• Use a safety line lind hameSL 

• Malmain ladders and railings in accordance with 
OSHA requiremems C29 CFR Pan 1910. Subpan OJ. 

Compreaad Gu Cyllnd.,. 

• Obtain expen assiaiallce in moving and disposing of 
campreaaad gas cylinders. 

• t-:tandle campresaed gas cytindera with exueme cau
tion. The ruPtUre of a cylinder may re•ult in an expla· 
sion. and the cylinder may became a dangerous 
projectile. · 

• Record the identification numbers on the cylinders to 
aid In characterizing their cementS. · 

. i 
r-Onda and Lagoo ... 

• DroWning is a very real danger far personnel suited in 
protective equipmem because the weight of protec· 
tiva equipmem incraaes en individual• a overall den
sitY and severely impairs their swimming ability. 

_ Where there is danger of drowning. provide neces
sary safetY gear such as lifeboats. tag linea. railings. 
nea; safetv hameaaa. and flotaiion gear. 

• Wherever possible. stav on shore. Avoid going aut 
over the water. 

• Be aware that same solid wastes may float and give 
the appearance of solid cracked mud. Caution should 
ba exercised when wartcing along shorelines. 

Refarencu 
1 •. Mayhew. Joe J.: G.M~ Sodear; and O.W. CarrolL 1982. 

A Hazardous Waata Site Management Plan. Chemicai 
Manufactuntrs Aaaaciation. Inc.. Waahingmn DC. 

2. deVara. EA: B.P. Simmons: R.O. Stephana: and D.L 
Storm. 1980. Samplara and Sampling Pracedunlll .for 
Hazardous WBata StreBmL EPA-600/2·8~18. US. . 
EnvironmemiU Protac:tion Agency. Cincinnati. OH. · 

3. US. EPA. 1984.-Charecterization at Hazaraau. Waste 
Sites-A Methods Manual: Volume 11.- Available 
Sampling Methods. Second edition. EPA 600/ 
4-84-078. 

4. NIOSH. 1979. Criteria for a Recommended Standard: 
Wortcing in Confined Spaces. NIOSH Na. 80-108. Also 
available from U.S. Govammem Priming Office·· 
(1017-033-00353-DJ and National TechniciU Informa-
tion Service CPB·8D-183015J. 
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Slngl,..,.clced tNWP•r:lc drums 8WIIiting transpon off_ 
sit& Worker suited in IJwel C p•rson•l protflcrivrl equiP
ment willspre•d • rarp aver rh• drums ro protect them 
during rranspon. 

wastes must be complied with. The following guidelines 
can enhance the safety of these operations: 

• Lacata the final staging (bulking) area as close as 
· possible to the site exit. 

• Prepare s circulation plan that minimizes conflict 
between cleanup teams and waste haulers. Install 
traffic signs. lights. and other control devices as 
necessary. • 

I 

I 

• PrCMde adeQUate area for onsite and hauling vehicles 
to tum~ 'tfhere necessary. build or improve 
onsite roiGi. ... ~p . 

• Stage hauling vehictes in a safe area until ready for 
_.., 1nir in cab. Minimize the 

• Outfit the driver with appropriate protactive 
equipment. 

• If drums are shipped. tightly seal the drums prior to 
loading. Overpack leaking or deteriol'llt8d drums prior 
to shipment. lUnder most cin:umstanca. overpack 
drums used for hazardous Waste8 may not be reused 
[49 CFR Part 173.3(c))). Make aura that trudc bed 

_and walls are ctean and smooth to pnMtnt damage to 
drums. Do not double stack drums. Secure dn.ans to 
prevent shifting during transpan. 

• Keep bulk solids a1Mt1'8t Inches below the top of the 
trUck container. Cover loads with a layer of clan soil. 
foam. andlor tarp. Secure the load to prwent shifting 
or relasse during transport. 

• Weigh vehicles periodicaJiy to ensura that vehicle and 
road weight limits .,. not exceeded. 

• Decontaminate vehicle tires prior to leaving the site 
to enaure that contamination is not carried onta pub-
lic roadL. · 

• Check periodically to ensure that vehictes ara not . 
releasing dust or vapor emissions off sit& 

• Develop procedures for responding quickly ta offsite 
vehicte breakdown and accidams to .,..,. minimal 
public inqJact. 

Spacial Case Problems 

Tanka and Vaulta 

For tanka and Vlliulta. which .,. often found on hazardous 
waate siteL the following procedures are recammended: 

• In general. when opening a tank or vauJt follow the 
same procedures as for a sealed drum. If necnaary. 
vem excess pressure if volatile substances ant 
stored. Place deflecting shields bmuean waricera and 
the opening to prevent direct comaminatian of worlc
era by materiala forced out by presaura when the 
tank is opened. 

• Guard manholes or access portals to pi1Mint person
nel from falling imo the tank. 

• Identify the contents through sampling and analvaiL 
If characterization indicates that the contents can be 
safely moved with the available equipment. vacuum 
them into a trailer for transportation to a-dlaposal or 
recycling facility. · 

• Empty and decontaminate the tank or vault before 
disposal. 

• If It Is necessary to enter a tank or vault (I.a.. confined 
spacest for anv reason lag .. to clean off solid 
materials or sludges on the bottom or sides of the 
tank or vault). the following precautions should be 
taken 141: 

· Ventila~e thoroughly prior to amry. = 

. DiacoMect connecting pipelines.,_. 
Prl ecologf,.~ epVIn>nmeJ!t th or to entry. aar aampa• to PIVWI e. -
absence of flammable or other hazardous vapars 
and to demonatnna that adaquate levets of oxvgen 
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1 INTRODUCTION 

The· purpose of this document _·is to provide recommended procedures 
for implementing -~afe and cost-:effec.tive .response actions applicable to 
hazardous waste _sites containlng :.~_rums.· Containe_r .contents are.sampled 
and characterized _Jor· disposal~_ bulking ,,.,recycling,_ grouping, and ~-
classification purpqses ... : _ :·-: ·--~·;;::::· · -

._ ...... ,._ -· .... ·._: 

2 -·.METHOD SUMMARY 
...... 

Prior to sampling,_ drums- mu~t be inventoried, staged, and opened. 
Inventory entails recordin~ visual ~ualities of each drum and any 

·characteristics pertinent to- the_ co-ntents' ·classification. Staging 
involves ·the.~rganization, and $ometlmes consolidation, of drums that 
have similar wastes or characteristics~-- Opening of:closed drums can be· 
performed manually or remotely. Remote drum opening is recommended for 
worker safety. Th~ ~ost widely used;method of.sampling a.drum.involves~ 
the use of a glass thief •. This ~ethod is quick, simple, relatively 
inexpensive, and requires n(J decontamination~ -

0 
0 

0 

0 

0 

0 

0 

0 

0 

3 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

No preservatives shall be-added to the sample~ 
Complete drum dsta sheet (Appendix A). · 
Place sample,container in tv~ ziploc plastic bags. 
Place each bagged container in a 1-gallon covered can containing 
absorbent packing material .. Place lid on.can. 
Hark the sample identification number on the ~utside of the can. 
Place the marked cans in a cooler and fill remaining space with 
absorbent packing material. _ · 
Fill out chain-of-custody record for each cooler, place in 
plast~c, and affix to inside lid of cooler. 
Secure and custody seal th~ lid of the cooler. 
Arran~e forth~ appropria~e transpo~tation.mode consistent-with 
the. type of..h~zardous .waste involved. ··<:.:·-,· ·' -.-~- .. -·-'·~ ::·:.--:.: , 

·--. !. . < ~ 

. • 4 ., .. POTENTIAL PROBLEMS 

The practice of tapping drums to determine their contents is 
neither safe nor effective and should not be used if the drums are. 
visually overpressurized or- if_ $hock-sensitive materials are' suspecte'cf. 

. : . . . ·.: : . ·: .. ·. ~ .... ' . ... . . . 

Drums that-have ··6e~~_. ~v~:;~~,~~-s-uri·z~d---~-o the. e~-t~nt that the head.:.is 
swollen-several inches above.-the.-~level.of ,:the chime should not be moved. 
A number of devices have been developed- for venting critically swollen 
drums. One method :that.h~s proven to be effective is a tube and. spear 
device. A _l_ight aluminum.·tube (3 meters.· ~ong). is p~sitloned ·at. the 

. -· ~--··:-:-:·---:·.--- , ··- ·- · · J'. nn• -rrurn•nnr.-nl · ._ .. Cl~Cx:..PU3 
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Hand Pick, Pickaxe, and Hand Spike 

These tools (Appendix 83) are usually· ~onstructed·~f brass or a 
nonsparking alloy vith a sharpened point that ·can penetrate the drum lid 
·or head when ·the tool is svung. · The ha.nd. picks or pickaxes that are 
most ~ommonly use~ are comm~rci~lly availablet vhereas the spike~ are 
generally uniquely_fabricated 4-foot-long poles with~ pointed end. 

Backhoe Spike 

The most common means used to open drums remotely for sampling is 
the use of a metal spike attached or velded to a backhoe. buc'ket. 
(Appendix 84).·. In additi6n to being very ~fficient, this method can 
greatly re_duce the likelihood· ·of personnel exposure. 

Hydraulic Drum Opener 

· Recently, remotely operated h"ydrcfulic devices (Appen'dix 85) have 
been fabricated to open drums. remotely. One such dev1ce is discussed 
here. This device uses hydraulic pressure. to pierce thro.ugh the vall of 
a drum. It consists of a manually operated pump vhich pressurizes oil 
through a length of hydraulic iine~ 

Pneumatic Devices 

A pneumatic bung remover (A~peridix 86) consists of ~ compressed air 
supply that is controlled by a heavy-duty, 'tvo-stage regulator. A 
high-pressure air line of desired length delivers comptessed air -to a 
pneumatic drill, vhich is adapted to turn a bting. fitting selected to fit 
the bung to be removed~ An adjustable braeketing system has been 
designed to .. posi:tion arid align the pneumatic drill over the bung. This 
bracketing system must be a~tached to the drum before the drill can be 
operat_ed. Once the bung has ·been loosened," the bracketing system must 

.·be remQved before the drum can be sampled.· This remote· bung opener. does. 
not _permit the ~lov ventin~ of the co~taineri ~nd ther~fore appropriate 

-precaptions mus1 be taken. It also reqUires the cont~iner to be upright 
and relative!~ level. Bungs· that are rusted shut cannot be removed vith 
this device. 

6 . REAGENTS 

Decontamination of -sampling equ)pment 'should follow proc_edures 
outlined in the site~specific vork pla~. 

''7 .. PROCEDURES 

7.1- DRUM STAGING 

Prior to sampling·,. the· drums should be staged to allov easy access. 
~J. Id~all~, th~ ~taging area should·be~lo~ated just f~r ~nough from the 

.. ·.·., ·.·.·.'.·-.:~.~---~.~-~-: __ ;~,_ .. ·.·.~.·.-... ':~.:-.•. -.-~.'-<, . ·:-:_.·.- _,~·:·;:::~,!-. .: ' - -. -
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o Drum deheading. 
o Remote drum puncturing or bung removal. 

The choice of drum opening techniques and accessories depends on 
the number of drums to be opened, their w~ste contents~· and. phy•ical 
condition. Remote dtum openin~ equipment should always be consideied in 
order to protect worker safety. _- Under OSHA 1910:120, manual drum 
opening with bung wrenches or deheaders should be performed ONLY with 
structurally sound drums and waste contents that are known to be shock
insensitive •. :- nonreac t iv~, nonexplosive, and non flam"'able. 

7.2.1 Manual Drum Opening 

7.2.1.1. Bung Wrench 

H~nual drum opening with bung wrench~s shriuld .not be performed· 
unless the drums are structurally sound (no evidence of bulging oi· 
deformation) and their contents are known, and nonexplosive. If opening 
the drum with bung wrenches is deemed reasonably cost-effective and -
safe, then certain procedures should be implemented to minimize the 
hazard: 

o Field personnel should be fully outfitted with protective gear .. 
o Drums should be positioned upright with the bung up~ or, for 

drums vith bungs on the side, laid on their sides with the bung 
plugs Uk· 

o The vrenthing motion should be a slov, steady pull across the
drum. If the length of· the bung vrench handle.provides 
inadequat~ leverage for unsc~eving the plug, a "cheater bar" can 
be attached to the handle to improve leverage. 

7. 2 .1. 2 Dr:um ·oeheading 

Drums are opened with a drum deheader by first positioning the 
cutting edge just inside the top chime and then tightening the 
adjustment screw so that the deheader is held against thel·side of the:· 
drum. Hoving the handle of the deheader up and do~n while ~liding the. 
d~header along the chime will enable the entire t~p to be rapidly cut 
off if so desired. If the top chime of a drum has been dam~ged or badly 
dented it may not be possible to cut the entire top off. Because there 
is always the possibility that a drum may be under pressure, the initial 
cut should be made very slowly tri allow -for l~e giadual release of any 
built~up pr~•sure. A safer techniqu~ would be to employ a remote method 
prior to using the deheader. , ··· 

Self~~rop~lled drum openers which are either eleclrically or 
pneumatically driven are available, and- can be used for qu~c~_eE __ and m()~-~ 
efficient deheading. . 

.. . .. "' 5' : ..,_ ... 

r~cyi:led paper ecology and _environment ---
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serve as a permanent tap or sampling port. The piercer· is designed to 
establish a tight seal after penetrating the container. 

7.2.2.3 ·Pneumatic Devices 

Pneumatically operated devices· utilizing comp'ressed air have been 
designed to r~move drum bungs remotely (App~ndix 86) .• 

7.3 DRUH.SAHPLING 

After the dru~ has been opened, preliminary moriitorint of headspace 
gases should be p_edprmed using an explosimeter and organic vapor 
analyzer. :. --· · 

".r."';"•"•·"·· 

In most.6ase~ ~tis impossible to -observe the~contents of sealed or 
partially sealed ve~~~ls •. - Since some~layeririg·of stratification is 
likely in any solutio~; left undisturbed over time, a sample must be . 
taken that represent-s the entire depth of the vessel. · 

Yhen sampling a previou~ly sealed vessel, a ~heck should be ~ade 
for the presence of a bottom sludge. This is easily accomplished by· 
measuring the depth to the apparent bottom, then comparing it to the 
knovn interior depth. 

7.3.1 Glass Thief Sampler 

The most videly used implement for sampling is a glass tube (glass 
thief, 6- to 16-mm· ID X 48-inch length). This tool is simpl~, 
co~t-effective, qu{ck, and collects a sample vithout having to 
decontaminate; ' 

A standard sampling procedure using a glass thief is as follovs: 

1. · Remove cover from sample container. 
2. ln$~rt glass tubing almost to the bottom of the drum rir until a 

solid. layer. is encountered. About 1 foot of tubing should 
extend above the drum. 

3. Allov t~e vaste in the drum to reach its natura~ level in the 
tube. · 

4. Cap the top of the sampling iube vith a tapered stopper oi 
thumb, ensuring liquid does'not come in~o c~ntact v{th stop~er. 

5. · CarefUlly remove the c~pped tube fr~m the drum and insert the 
uncapped end. in the $B~pl~ ~ontainer •. Do not ~pili liquid on 

. the· outside of the sample container. .· . . .. . 
6.: Release ~topper and all~v th~ ~lass thief·to drai~-complet~iy 

int~ the sample container. Fill the container to =about 2/3 of · 
capac'ity. . · · -. · . ,.-:,:·.! 

7. Remove tube from the sample c·ontainer, break it iJ1tO pi.eces and 
place the pieces in the drum • 

!t'SKC"" 0 10" 

'··,:.:·:··: 
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TlUe:- SOP-DRUM SAMPLING 
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outside the sampler, the sampling rat~ is too fast and vill 
result in a nonrepresentative sample.) 

3. Vhen the sampler stopper hits the bottom of the vaste 
container, push the sampler tube downward .against the stopper 
to close the sampler. Lock the sampler in the closed position 
by turning the T-handle until it is upright and one end rests 
tightly on the lo~king blo~k. 

4 • ._ Slowly vi thdraw the. sample from· ~he waste container vi th one 
hand while wiping the sampler tube with a disposable cloth or 
rag with the other hand. 

5;- Carefully discharge the sample into a suit~ble sample containe~ 
by slowly pulling the lower epd of-the T-handle away from the 
locking block while the lower ·end of the. sampler is positioned 
~n a sample container. 

6. Cap· the sample container with a Teflon-lined cap; attach label 
and seal; and record on sample data sheet. 

7. Unscrew the T-handle of the sampler and-disengage the locking 
block.- Cl~an the sampler. 

8 CALCULATIONS 

Ther.e are no specific calculations. for these procedures-. 

9 QUALITY ASSURANCE· 

The folloving general quality assurance (OA) procedures apply: 

1. All data must be documented on standard chain-of-custody forms, 
_field data sheets, or vithin field or site logbooks. 

2. All instrumentation must be operated in accordance vith 
operating instructions as supplied by th~ manufacturer, unless 
otherwise specified in the work plan. Equipment checkout and 
calibration activities must occur prior to sampling or 
operation, and they must be documented. 

3. All deliverables will. receive peer review prior to release. 

The folloving specific OA activity will apply: 

Generally, 1 duplicate sample is collected for every 10 samples 
collected. Other duplicates and spikes may be required depending on the 
particular analytical parameter requested. See the site-specific 
sampling plan for further QA considerations • 

' . ~ ~-·- ,..,. . .9 ,,· 
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2 .1.11 Hazards and SOPs· Associated witli''"t>rum Sam)5ling: 

SSP: 
38 

Hazards 

1. Direct skin contact, -ingestion and ·inhalation of 
contaminants. -

2. Potential for chemic.al splash and mixing of incompatible 
materials, air or water reactions. -

3. Poor physical condition of drums. 
4. Slip/Trip/Fall hazards associated with slick surfaces or 

'high or elevated _work areas. 

1. -use of- chemical resistant coveralls ·such as Saranex or 
butyl rubber during sampling. 

2. Use of Level B respiratory protection for opening tanks 
or unknown drums, for sampling unknown materials, for 
sampling solvent tanks; or whenambient organic 
concentrations exceed 5 ppm. · 

3. Use of Level c respiratory protection for re-sampling 
known materials and ambient organic concentrations are 
less than- 5 ppm. 

4. Keep fire extinguishers immediately available. 
5. Keep absorbent mater,i'als immediately available. 
6. Use a new drum thief to sample each drum or container. 
7. Frequent air monitoring will be performed to ensure the 

quality of the ambient air •. 
8. If a drum is bulging or difficult to open, use remote 

opening techniques. 

--------~-----------------------
DATE: __________ ___ PAGE 510F 
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CONTAINER. OPENING PROCEDURES 



·, A.l rr:Tr:ccucric:• 

This appendix :Provides J:rcc~§tres for ~ovin~ enG/or o;::eninr: 
closed containers en hazarcou.s ~;aste sites. i!. container is ·~eflne::: 

here as any dru1.1, bottle, can, bag, etc., ;· .. ·ith a ca::-r.c·it2· of !2::· '-.:!1....: 

lens or less. ·· Bulk tanks~ such as railroad tank cars, 1 arce above- anc 

below-ground. tanks (>120 sallons), a~d iank trailers are not i~cluded. 
In general, a drt.Jll opening and sampling project will have one of 

three possible objectives: 

t To determine ( usua 11 y .for enfcrcement case support purposes) 

the presence of hazardous materials on a site. Such a program 
involves a limited number of 'containers, possibly only one. 

o To characterize the range of mater1als r:-resent at a site. 
In this case, containers ;..oulc be chosen for sampling byrr.eans 
of systematic select.ion criteria.(see Section A.3.1). 

o To characterize container contents for bulking for subsecuent 

disposal or treatment. Such a project may involve opening anc 
sampling every container on a site in support of a remedial 
action project. 

The procedures presented in thi~ appendix are based on field 
experience in working with containers on uncontro 11 ed hazardous v:aste 

sites. It will be evident that in many cases' hands-on experience is 
lacking. As a result, explicit directions cannot be given and pro

fessional judgment is required. In general, one should not olace com
plete confidence in any assessment of· the potential contents of a con

tainer. Labels cannot be absolutely trusted. Only educated guesses 
can be made based on a thorough review of all available background 

data such as potential sources of the wastes. Accordingly, this 
appendix provides a conservative and cautious appro~ch to the o~ening 

and sampling of containers. 
Three major risks are involved in moving and shipping closed con

tainers: 1) exposure of personnel to toxic. materials; 2) explosion; 
and 3) fire. The first risk can be reasonably controlled through the 
use.of proper skin and resoiratory protection equi~ment. The use cf · 

· ?':vc:ea :::aoer · ,, ? ,... __ _ · ''IIJIItl\ ·:II II t'fl'\ lrllllllll'fl\ 



butyl ru~ber a~rons and heads and other c~2mic~l~: r2sis:!n~ :!:~~~~c. 

in conjunction with a self-contained breathing ap~arJtus (SC:~). 

ap;:rec.iab ly reduces the risk of a · .. orkcr teir.:: iii.~Lrr.::J t~ :c.;< ic 

vapors, mists, or splashes. Similari~', stanc2rd fire ~reve:'Jti0:1 r:rc

cedures, including the use of cetection ·instn.:r.:ents and rro~e!'" 

resj:onse equipnent, can reduce the risk of fire. These proce:..:!ures 

inc~ude the use· of non-sparking tools and intrinsically safe radios, 

plliTips, and other equipment, as \'lell as the staging of fire-fi~hting 

equipment at the site and the _elimination of possi~Je ignition 

sources • 
. The risk of explosion, however, is not as easi.ly handled and thus 

is the primary consideration in any container opening operation. Even 

if based on preliminary data one determines that tt:P.re is no ccsitive 

evidence of the presence of e·xp los ives, one should never assL.:r.:e that 

. explosives are not present at the site. In order to ~rov ide th~ sar.J~ 

reasonable. level of protection against this.risk as against toxic 

ex~osure and fire, a very cautious approach should be adq:te·:1. · 

A.2 BACKGROUND REVI~W 
The ·first step in preparing a site oper~tions plan ·fof drL.:m o~en

ing is a site background review. The decision of whether cr not tQ 

conduct the operatioh depends on the assessment of the site histcr~. 
Therefore, the items disc.ussed below rnu~t be thoroughly and carefully 

completed. 

A.2.1 Preliminary Assessment 

A preliminary assessment is the first step in pianning a con

tainer opening operation.* Of special im~ortance are items that can 
be used to characterize the types of hazardous materials pr~sent at 

the site, e.g., generator records, manifests, financial records, 

inventories;.personal interviews,.riloni~oring data, etc.· This informa

tion should be reviewed to determine the possible pre~ence on the site 

*U.S. Environmental Protection Agency, 1981, "Preliminar-~i ;:..ssessme'lt," 
Monograph 4 in Technical Methods for Investicatino Sites Contai~inc 
Hazardous Substances, Craft. 
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cf shcc~<-serisitive e~~lcsives c.r:l/cr rr::.cti·.·e c:.s:r.ic~l~. :,::·_·T~·i::{.:::r: 

Or" completely lacking ~·:aste inventer;· inf0r:r:c1ti:::m caul: :-rev.:_r.t'l~r!.!:" 

or;e!1in~. 

A.2.2 Exclosive Prod~ct Surv~y 

If the site is a 'f:aste disposal or storace operation, a survey. cf 

corm1erc i a 1 producers or users of explosives L'ith in the area serve.: t:y 

the facility must be conducteG. ~:o'f: 1ar;;e an. area is tc be co·1erec ir: 

this survey should be based on the locations of kno~n waste generators 

that used the facility and the location ~f the site. Agencies that 

could assist in identifying producers·or users of expl~sives are local 

and state poli~e units, state tr~nsportation depart~ents, the U.S. 

Oepartrr.ent of TransJ:"ortation (DOT), the U.S. Environ:::er.ta1 Prctecticr. 

Agency (EPA),· and state hazarddus waste per~itting-offites. ~tandard 

Industriai Classification (S.IC) codes can be used to loci!te ex~losive 
l 

J:'roducers from lists of r.:anuracturers available fro:n state C~rr.:i.erce 

ac;~ncies, local charr.be.rs of corr.merce, pla!1nir.g a(:::ncies, etc. 

A.2.3 Site Inspection 

A site visit is r~quired during the. planning of the container 

opening operation. Ttie·follo.,.Jing information should be sathered dur-

ing the inspection: 
I. 

• Site bounda~ies. Fences, roads, natural boundaries, etc. 

• Access points and travel routes on the site. 

• Topoaraohic features. 

• Adjacent land uses. Residential, agricultural, p~blic use 

areas, commertial·establishments, schools, undeve1oped crea:s, 

etc. 

o Pm'ler lines, pipelines. railrr:-ads, and oublic roads in :::rox

imity to .the site. 
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ment of containers (jt.;r.;c-led, stacked, r:ilec, c.rrcr.,e( in rc·-·s, 

etc.) and seneral con~1tion cf co~tain~r~. i~:ic~te if c~~

tainers cen be ~rou~ed_ c:ctorC:ir.~ to vist.;cl feC:t!:res, c::-r.t.;r.:.s, 

or a~y ether classificatiori ~etho~. · 

t Facilities. Locate and identify buildings ar:d otr:er site 

facilities including ciS!=OSill_ areas sue!': c.s· l_accc:-:s, lan~

fills, surface piles, etc. 

1 Location of water sources. 

t- Location of r.otential sta,..inn anc' 1.cr~: c:rec:s. 

In seneral, a preliminary assessment and site inspection should 

include sampling available sources of highly concentrated wastes, such 

as open drt..ms, reachate, soil, stains, etc. Field characteri.:aticn 

equipnent-should be used to determine ambient conditions .. and ~atential 
11 hot spots .. of organic. and inorganic vapors. This inforr~at ion is 

plotted-on a site sketch, which will be required for the site opera~ 

tions plan. Maps and ae~ial. photos can also .be used to develop the 

site sketch. 

During the site inspection, .. local officials should be cor.tactec 

to arrange for fi.re protection and police support during the ooera--. 

tion. Interv.iews should also b.e conducted ·,..,i~h site y.;orkers, iocal 

officials, and any other people. familiar wit~ the site's histcry. 

The primary purpose of.the ba.ckground-review_is to-evaluate the 

risk to personnel involved in container opening operations. An 

assessment of container contents is.~ost important because it_ identi

fies specific risks. However, other on-site ·conditions also affect 

the· hazard potentia 1. . Leaking and corroded ,_c.on q. i ners, crowded and 

poorly organized conditions, and c;:ontainers of unknor.n and-apparently 

diverse origins are conditio~s that .require careful planning. 
' •( 

Ther~ are no accurate. quantitat_ive methods available to evaluate 

the total risk. The risk assessment. is subjective and should be done 

by personnel experienced in hazardous site field operations. Gocd 

professional judgment is required, and projec·t i.ianagerr.ent ~ust insure 
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.\ that adec;uate ir.for!"lation i~ ;;;Jcle .;v.:1ilat:Je to sup::crt ;·! (.ecisicr: tc· 

conduct the container o~ening operations. ~ny ~csftive in~ic.;tion cf 

shock-sensitive r:.ateriuls that mis;ht r~act cr e:q:·lo~e rec,1ire~ sr.::cjr:J 

consideration. 

A. 3 GU !DEL If.!ES FOR COi+lA rr:ER CPEU r:G. OPERATIOi~S 

A.3.1 Container Selection 

The containers selected fo·r ·o~ening and sampl ins .,.,.i 11 d2~er.d en 

the purpose 6f the operation and on _safety considerations (e.g., avoid 

a container \•,hich·may detonate)~ \·lhile it is \'!Orth'lhile.to consicer 

container markings and types, as well as groupings, labels and· other 

marki~gs are never to be completely trusted. 

~!hen sampling for enforcerr:ent, 'the first choice of ·cont·ain<=r~ 

would be those marked with known hazardous mate~ials (trade nf~e, 

chemical na'Tie, empirical formula) or· hazardous lab.eling. Next, su::;:le 

those containers which ·are iso'lated or ~ackaged in a .rr.eta 1 that is not 

steel. Finally, piles- or stacks· of unmarked containers should t;e 

randomly sampled amqng the vi.i'rious distinguishable container lots. 

~ihen sainpling to characterize a· site, a concerted effort should 

be made to d~stinguish container lots and to get a· good container 

count among the lots. SeleCt a container whi.ch aopears to be 
I 

characteristic, one located in. the middle of all the.~a~or cc~tainer 

lots, and then sample as many of the .smaller lots as:· practiCal. ~!e•1er 

climb on containers; ·if necessary, a ccntaine~ ~hbuld be moved from 

the cente~ of a grou~ by means of ~pecial grappling ecui~~ent. If 

possible, collect samples from majo'r ~cont-a·in·er· lots random!~' and at 

either end of a lot to see if· the wastes are similar throughout the 

lot. : I. • 

(' . 
In genera 1, hazardous waste s i t.es are not \'~e 11 org an'i zed; how-

ever, there are instances when there is some organization or pattern 

to the way the containers were placed on s·ite~ ·For exarr.ole,·cne mi£ht 

find the flanmable li'quids and solvents in one area~ acids .in another, 

cyanide in another, reco~era~le metal~ in a fou~th, etc. So~e di5-

posal facilities stencil control numbers on containers to indicate 

specific lots. Oft~n ii the si~e was ~oorly ocerated, ~he only indi

cations that a group of container-s ·is .. related are simi'i.:r location, 

color, sizei or type. 

~-:vc:ea cacer A-6 ··••llo~\ 111111 1"~1\U"'IIrlllll'lll 
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:, Typic~ll:· .• 1··aste is si:ir:~·ed to sites ir. S~-0c.ilcn :~n::-:-s en 

trucks. A norma 1 load consists of 30 to SC r.nr.:s, :e~er.r:: i r.~: sn ~:-:2 i r 

\'!eight. Curing the initial site ins~~ction, lcok for cisti:1QLiisi·,;r:.: 

features in an atte:npt to define the different dru:-: lots on -the site. 

The trade name, chemical name, or err:~irical forrrula :nay be 1·.ritt2n cr: 

the dn.m. Another distinguishing feature ~:auld be dn.ms of exotic 

metal such as aluminum, nickel, monel, .stainless, steel etc. C'cca

sionally, chemical manufacturing facilities may use drums that have a 

strange shape or size, or a .drum with an unusual con~iguration or 

adaptation for a particular process line. Excmples are drums with the 

bung in th~ center ~t the top and drums with double-sided fill/vent 

bungs. 

Experience shows that on almost every site that has bee., receiv

ing waste there is an isolated group. of containefs. Ap~roach these 

~-lith care and attempt to determine 'f1hy they .,.,ere segregated. C:ie 

occasionally finds such containers marked "OHi" ·("Don't f __ ;dth"). 

because of their extreme hazard or because the ~eople handlin~ .them 

have ~ad an accident or other unusual experience with them. 

In any lot of containers one wiH occasionally find an unusual or 

out-of-place container. This container will not fit the pattern, 

color, size. etc., of those around it. It may be a distended dn:m 

ar.iong und is tended drums or a 1 ined drUll ar.~ong un 1 if'!ed drums. ·These 

"oddball" containers should be approached with caution. 

An attempt should be made to avoid containers ;.,·hich are struc

t~rally damaged or .,.,here their movement or sarnplin~ · .... ould endanger the 

team member or cause a spill. For example, do not sample drL~s in 

stacks or piles; move s~ch drums first. 

On a site that has many diffetent types of containers, the order 

of sampling should be based on their expected contents, with the least 

hazardous sampled first. This is the recommended order: 

(1) Paper, plastic, cloth, and burlap bags. 

(2) Glass carboys and jugs (except chemical reagent or ]~bora

tory pack batt le_s). 

(3) Fiberboard dr~~s. 

' .. 
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(4) Pl~stic and ~ol~ethyle~e c~rtc~-~ ar~ ccntrir~rs. 

(5) Plastic-lined steel-dru;;~s. 

•. 

(6) Steel drt:r.1s. 

(7) Exotic metal drums. 

(8) Odd containers (distended, isolated, marked "DFW,"· etc.). 

Table A-1 ~rese.nts information on the types, sizes, COT markings, 

openings, and recommended'techniGues for o~ening the various kinds-of 
containers. Note t~at any drun Hithol!t a OCT riia·r!< vi 11 iiot be 

sampled. Such a drum may have military ori"gins. This drt:r.: shoul::: te 
isolated and brought to the attention of the site tew leader. ne 
DOT marY., d1 ich. is usually fot.:nd on th·~ botto:r: of a crum·,. can te use
ful in determining the composition of the drum. 

A.3.2 Staaing·and SaMpling Areas 
When pojsible, containers sho~ld be opened and sampled in place 

to minimize handling. 1-:owever, when containers are stacked or are 
. I 

close together, cons1deration must be given to moving them tc ~revent 
S)1Tipathetic detonation of, or chemical·reattion 'frith, the content's of 

adjacent containers. The main criterion is distance to other con

tainers. A reasonable distance should be ma1ntained or a blast shield 
used to segregate the container being 01=ened from other containers. 

When containers are moved, they should be taken to a staging and 

sampling area ....tlich is diked, bermed, and lined to control spillage. ---·-··- .. 
Sorbent pads, sand, and neutralization materials such as lime and soda 
ash should be on hand to confine anj·spillage. Again, this area 
should be far enough a\'lay from other conta.iners on site to prevent a 

chain reaction. Only one contain~r at a time sho~ld be placed in the 

staging area and opened. One crew. can be moving and setting uo the 
remote opening equipment on the next container \'.nile another crew is 
sampling, labeling, and resealing the first container-. 

Containers that are inside warehouses, basements, or other 
buildings must be moved outside before they can te opened. Adeq~ate 

A-8 
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lype of Container 

Steel dnm. 
open head, · 
unlined and 
lined 

Steel d&'Ull 
C 1 cJSed head 1 

1 ined dnm 

Steel drum 
. Cl osect head, 
-unlined drum 
(steel, monel, 
stainless,· 
nickel, and 
ul uminum) . · 

Durlnp hoq, 
douhle kraft 
paper hag 1 

c I olh hug, 
plasl&c hag 

GliiS:; 
Carhoys)juljs 

.............. 

Table A-1 

TYPES (J'" CONTAII\EHS AI'{) RECOMit:NDED UPENI~ TEOINIQL£5 

Size 

~ to 110 IJal 

~ to 110 gal 

~ to.110 gal 

Various 

6 lei 20 gdl 

OUI Hark 

DOT ~-, 
DOT 6- 1 

001 17-, 
DOT H-, 
oar 42-, 

oar 5 
DOT 6 
DOT 17 
DOT J7 
OUT 42 

DOl 5 
oar 6 
DOl 17 
DOl J7 
DllT 42 

our }6-, 
· oor 44-, 
Olll 45-, 

lh;uo II r 011 I 1-
hranded into 
l he wouclul outer 
sheuthlllqj often 
sheulhiruJ is no 
lonl)el' present 

Type of Openinl] 

Del achED le steel 
lid with a clamp 
or ·lever locking· 
ring, or a ring 
wilh forged lugs 
and secu&·ed by a 
bolt 

Plastic bung . 
opening not 
larger than 
2.J inches 

Steel or other 
me.t al drun bung 
not· over· 2.J 
inches 

Various 

lapped or qround· 
g I m;u s I op r.c r i 
occasionally a 
pla3lic screw cap 
wi II be erorounl.cred 

Recomrrended Opening TechniqtF. 

Jlemove bo It and remove a· i ng 
_~ith lanyard; if possible 
relieve pressure with clamp 
or lever locking_ rinq remotely, 
i.e., lanyard; remove ring will\ 
lanyard; remove lid by hand 

Preferred method is lo remol ely 
open bung; manual opening 
otherwise 

Remote method 

Open WIth sharp imp I cmcnt; 
reseal baq or overpack in 
f iberpock 

~lanual 
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lab I e A-1 ( Cont • ) 

Type or Container 

·laboratory reagent 
bottles (omber 
bottles), small 
rettgent cans 

Polyethylene and 
other ploslic 
druns or barrels 

Gas cylinders 

rlberpack or 
con·ugttl ed 

Size 

Various 

5 to 110 gol 

Various 

5 to 110 gol 

DOT Hark 

None 

DOJ 2-,. 

OOJ 1-, or 
oar 4-, 
ont B-, 
nor. J9-

oar 12..:, 
DOJ 21-, 
001 23-

· .. _/ 

Type or O~ning 

Screw top or press 
lid 

Usually bung is not 
over 2.7 inches in 
diameter 

Valve, threaded 
ritting, quick
connect or punc-
t urc-l n.e rit tincp 

·Usually a detach
ible plastic lid 
with o clamp or 
le\"el' locking ring 

R~canmended Opening Techn iq•e 

Usually encountered in lab 
packs. ~OT TO BE HANDLED OR 
SAMPLED. ~eplace drum lid carc
ruJly. ·Contact NPm ror action. 

Manual 

NOT TO & HANDLEO OR SAI1PLEO. 
Contact ~HO for action. 

Honually remove locking ring 
and I id. 
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'· r.encnal rrotecticn ~~~C ventil.Jticn are cr·itic.:l r"E•.t.:irc:":\:r:ts ~~'(" 

container opening operaticns. S:::ccial provisior.s rr:ay be nc.:c::ss.-.r:· fer 

o~er~tions insjde a buil~inc. 

A.3.3 r~anua 1 Oren in<: 

This method involves the use of a non.- spar i< i nr; brcss oun~· orer.inc::-

1·1rench to loosen the lar~e or srr.a 11 bung plu~ on a dru~. rr lJii bt.:n~s 

come_ in various shapes and sizes so an assortr.1ent of openers r.;ust t:;e 

available· to fit.the bung. These sockets must be non-sparking. 

The smaller bung should t:e.orenecJ if rassible.in orc::r to recL!ce 

the amount of spray released if liquid in the drllil sprays due to high 

vaoor pressures. The Sliialler ho.le is also easier to seal if the tunc; 

~lu9 cannot be reinstalled. 

A small disposable splash tarp should te ~l~ced over the drur.1. 

~hile the bung plug i~ being unscrewed. The tarp should be heavy 

and have a s!ilall hole in the middle for the bun~ 'l'.rer.ch arr. tcJit 

through. The ta.rp should .be at least 6. feet by 6 feet in order to 

cover the top of the drl!lil. This tyr:e of tar~·can t:e rel!sec or dis

posed if it becomes contaminated.· 

If· r:oss ib le, an ex tens ion should be used on a \'trench arm so that 

the person removing the bung plug ~an stand at a distance from t.he 

drUJ as it is being opened. Any sound of .va:::or esce;:-i;1<; froi.l the tt.:r:.; 

opening shotild be considered a warning and the person opening the dr~n 

should move a'l'tay from the drl!l11 quic!<ly. After the presst.:re is 

released, the team member can continue opening the dr~~. 

This method of opening drur.s can only t::e used if the crur. is in 

good condition. Bulging or concave drUns cannot be opened using this 

method. If the bung is rusted shut or corroded, this method cannot be 

used. 

A second criteria for opening drums manually is that they be 

labeled properly or there is a reasonably good idea of what is. in 

the drum. A drum containing any materials having a .~cv1 flash point, 

high vapor pressure, highly reactive properties, high toxic rating, Qr 

is explosive cannot be o~ened using the manual method. 

l'h is method cannot be used in ccnf ined scaces or in a tight area 

\'/here emergency escape would be difficult. If at all possible. t:-:e 
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c!rt.ms shoulc be o~enec early 'in .tl:2 :'"crrir:r- 1i:er: tr:2 .;.::·i: ie:r.t c:jr 

~erature is low and solar radiaticn is not intense. 

... --· ... '-··.· -

The manual rr:etr.od sho~ld cr.l~ .. te L!Sec·\·h:n cr:l~·.:. fn·. •Jt..:::-:s .:.rc: 

to be sar.:J:led. If a re:.:ote o~enin';.device is availc.tle, tre rrarc:l 

opening ~ethod shoulc not be usee. 

The advantages 6f this method are that it re~~ire very little 

ecuipment and is relatively quick and sirr.ple. Oisadvanta~es ir.cll!ce 

the fact that i~ is the most ~an~ercus ~ethc~ n~xt to actually s~ear

ing the drllil with a hand-held spear; it ·can waste a lot. of til!!e on one 

drum if the bung is hard to break loose; and it recuires ir.vestisaticn 

and research into the drutn•s conte.nts and chemical properties. 

A.3.4 Re~ote Ccenir.n 

Because of the 'J:cssibility of encountering a drt.:~ containing a 
shock-.sensitive material~ any drl.lil to t:e moved a·nd/or sar.;;:led shct.:lC: 

be remotely sha~en. One way of doing this is to carefully tie a rc~e 

around:the drun· and shake it frcm behind ·a barrier at least liJC feet 

a \'lay. 

The preferred method of opening a container is by rer::ote means, 

except as noted be.l0\'1 (see Table A-1)~ Any dr~r.~ that is bulging, 

rusted, or in otherwise ~oo~ condition must be cpe~ed using a remote 
' . . I 

opening technique. Four types of remote opening rr:ethods are 

available: the bung spinner, drtll, drur.; piercer, and·!:lackhce 

piercing methods • 

. The bung spinner consists of: 

1 Air impact wrench with non-sparking adaoter; · 

1 Drum mounting bracket; 

• · two-stage air regu 1 a tor; and 

1 ~Compressed air cylinder with 100 feet of air hose and air con

trol valve. 

· ~c·::::eo c.aoer 
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The i;;:;:ac ~ 11rt:nc r. is 11:0 un tf.•: c .. v er th 2 i: L:ns; cr. · tc;: of t!": ~- Lrt::: :: · :; --' .~. r.:.; 

of tile steel rr.ountins bracket.· The air. t~r.i<, ~.ir ret;ulJtcr, ar.c; lir 

centro! valve c.:n be ;:l~ced .1.1;; tqlC'C feet C:\'c~· frr::-::-: tt:~ cr:::;: i:-1 ~ 

.,;e 1 i-J:rotected lccat ion. !·;hen activated, the ir.:::act 1.r2nch ar·r 1 i~s ~ 

torque to the -bung and will iurn the ~un~ out. The fr~~e hcl(~ t~2 

.,.,rench directly _above the bung. 

A remote-con~rolled, air-operated, self-fe~ding, and self

retracting drill can also be used. This tools consists of: 

t Self~feed.ing and self-retracting drill, 

· 1 .· OrtJTI mounting bracket, 

t 100 feet of air and control hoses, 

1 _ Two-stage h igh-pressu:e regu 1 a tor, 

1 Compressed ait cylinder, and 

1 Filter/regulator/lubricator unit. 

As \'lith the bung: spinner, the air tank, re-;ulator, ~nd control vahes 

can be placed up to 100 feet away frcrn the dnn in a l':ell-orotected 

location. There. are two contra ls on th fs piece of equipment: a start 

valve and an emergency retract valve. When the unit is activated, the 

drill traverses a set distance and retracts. Different bits and drill 

s~eeds can be used. 

Th~ drum piercer consists of: 

t Hydraulic rain with hand pu.'Tip., 

• ·100 feet of hydraulic hose, 

1 - Drum-mounting. bracket (top or. side), and 

1 Piercing nail.· 

This unit uses the same mounting bracket asthe drum dri 11. The 

hydraulic ram slowly forces the steel. piercer through the drum s~...:rface _ 

as the hand pump is operated. When the half-inch diameter hole is 

complete, opening a relief valve on the pump allows the spring to 

remove the piercer from the hole._ 

When any of.these pieces of equipment is used, the control lines 

are to be-extenaed to their maximum,·andpersonnel are-to operate the 

controls from behind sandbags, a concrete or brick structure, or other· 
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·solid barriers. Rer.:ember, the openir.; sLirr.:ces (crill, L~:r1~ s~i:;:-:.:r) 

r.JUSt be deccntarilinated after each· use. 

The ~ackhoe pie~~ing ~ethod r.~et~od involv~s the ~se of a~con-

tracted backhoe (_extend-a-hole) and operator to rierce t)"!e to::; cf tr.e · 

drum using a-J:oint attached to th'e but~et. The backhoe shoul~ e~ter1d 

to a distance· of at least 20 feet a~:a~' frCiil the operator. 

~lost e'quipment rental companies \-Jill \'leld a 6- to 8-inch brass 

point on the bottom of the bucket for no charge. Thi.s· spear can ti1en 

be pushed. or pressed do'tm into the top of the drum, creating a hole 

for sampling using glass sampling r·ods. The hole can then be re;:aired 

using plugs _or moly bolts that are commercially available for this 

purpose. ~ . .:;,:_. ::\~...:.:1 . .-. 

The backho_i;:~IJ~t be ecuir.ped \'!ith a bulletproof-tyre ~lass c.:b 

that totally encloses the operator in case. of an explosion or spray. 

The backhoe OJ:=erator rr.ust wear an airline ·respirator \·:ith a full-face 

piece while he i.s punching the drums and be dressed in Le•1el C 

protective clothing as a'minim~m. 

A combustible gas indicator with an alarm-type device· must be set· 
' . 

up near the backhoe so· the operator can shut the· unit dohn if 

concentrations exceeding 25% of the lower explosive limit (LEL) are 

detected" in the irimediate area. 
. I 

Advantages of this method are that it is an extremely fast way of 

creating a sampling hole in the top of the drum (this method should be 

. used on sites containing large quantities of drums to be sampled), and 

only one person has to be in the area· _\'there ttte ·drums are ·being 

opened (this person i~ behind a bulletproof typ~ glass shield). The 

operator is also at least 20 fe.et away fran the drt.m as it is being 

pierced. Disadvantages are cost and availability. Also, a hole is 

created in the drum 'that must be plugged. The operator must be 

trained to use and wear a- r~sp·irator, and must be fit- tested· for the 

respirator. · 

The following guide 1 ines are offered for other. types of con

tainers: 

t Rina-closed, open-too drums. The ring should be loosened and 

then removed remotely by means of a rqpe ~ !f it is necessary 

·~cvc;ea cacer 
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to cut t~e rin~, do so n?cr the t:lt or cL:;rr,.i:·,~r •:;:· :l'r:t 

there will tea place to attach ~he rc~~. 

plastic cap. Slowly_release any retainin9 ~lire and vent c:n~.1 

pressure. Remove .the sto~per or cap ty hand only using hE~vy, 

matted cloth gloves over. a pair of chernical-resistan·t i~r.er 

gloves. 

• . F iberpacks or corruaated cardboard containers. Release the 

locking ring and remove.the ring and lid by hand usin~ h.eavy 
~atted cloth gloves over a pair of chemical-resistant gloves. 

t P lasfic or ~o lyethylene carbovs and r.dast ic-1 ined :::!rt!r.s. If 

it is necessary to open qne of these contiiners, us~ a ncn~ 
sparking a ll.m inurn, brass, or ber yll i L"TI bung \·1rench of the 

~roper size. Do not use a bung ~rench or any distended drt~s 
of this,. type; remote methods must be applied. 

• .Plastic, kraft paper, burlap, or cloth baas. Use a trowel or 
sampling trier. Once sampled, the bags should be resealec or 
~laced in" an overpack. 

A.3.5 Resealfnq and Relocatina Containers 

All containers opened for sampling must be resealed to prevent . 
escape of vapors and possible reactions froo rainwater, air, etc. The 

resealing methods will depend on th~ opening methods used and will 
include: 

• Replacing the bung, screw cap, etc. 
' 

•. Replacing the lid and retenticn ring~ 

t . Placing the container. in an overpa~!< ( larger ~cn.ta trier) ·.·.hen 

it cannot be resealed by any other method. 
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• If cl hole is drilled,:/using·a s·~ecial l'l:~·:er t;r rl.:;."stic :lL'C. 

A drum bonnet should -b·e used to ensure that raim;ater . .Jces net 
·-=· 

seep around the plt.:g of a crur.:. 

It is important to hate that· these reseal in; methods are for the 

purpose of preventing leakage fro:n the container \.hile it is ·._in stor

age on-site. If the container is to be moved off-site, the r~c;uire

ments of DOT regulations· regarding trJnsportatior.· of such containers 

must be met. These regulationsgenerally require more rigorous 

sea 1 ing procedures or overpacking·. 

Once the containe-r is sampled and resealed, it 'should t:e left 

where it cannot react with other containers on-site. For a small num

ber of containers, the staging and o~eninq area may s~bsequently 

become the storage area. In any event, the· sampled contair.ers should 

be placed in an area away from other ~roups of containers en-site. 

The reason is t~at slowly progressing chemica 1 react ions car: start 

when a container is opened and the contents ex~os~d to air or because 

of the disturbance caused by handling the container. Such a reaction 

could take:~ours or even days to occur. Another reason for segrega

tion and identifi"cation of containersfor .. recovery is for evidence 

requirements~ 

A.3.6 Public Ev~cuation/Alert Considerations 

Severa_l site-specific factors will· influence the decision to 

evacuate or alert nearby citiz~ns. These inc1ude: 

• Type, density, and proximity of residences, shopping or other 

commercial or business areas, factories, highways, railroads, 

airfields, or other transportation routes that may have to be_ 

closed. This information will be available from·'the prelimi_

nary assessment and site inspection. 

•. Pr~ximity of other facilities that could cause or propagate a 

fire, e~plosion, or toxic release on the site. This informa

tion will also be known from the preliminar:t assessment and 

site inspection. 
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t Presence of explosive, fla~nable, cr volJtile substances 

on-site. The probability of encountering explosi~e (i.e., 

directly detonable or shtick-sensitive mJterials as op~ose1 to 

·explosive vapor-oxygen mixtures) will ha·,e ·been redu:.:~J by t!le 

screening procedures applied during earrier site e'JJluations .. 

Preliminary asses~ment and site inspec~io"n may also provide 

indications or confirm the presence of flamable or toxic com

pounds. Of these knov.n hazards~ those having tlie greatest 

potential for atmospheric spread off-site should be used to 

estimate evacuation hazard distances, as described below. For 

example,.~ if several volatile toxic liquids or toxic vapors are 

present, those having the greatest toxic potential in air, as 

.measured by a~ IDLH or TLV concentration value, should deter

mine the hazard distance, since these hav~ the potential to 

remain hazardous while being carried atmospherically the 

greatest distances off-site. Atmospheric drift of a toxic or 

flarrmable vapor cloud. or. plume can often extend farther from 

the site than explosive hazards and hence potentially threaten 

more people. Similarly, thermal radiation hazards generated 

by even a large on-site fire generally extend shorter dis

tances than possible atmospheric drift of a vapor cloud. 

1 Po~ential for an _accident on-site which could result in an 

atmospheric release of flammable or toxic liquid or vapor. 

This possibility should be remote if oply one container is 

opened at a time and if that container is segregated from 

others. The mos.t important parameter for any ace i dent is the 

·rate of liberation of flarrmable.or toxi~ vapor; unfortunately, 

this is often the most uncertain quantit~. 

1 -Prevailing wind speed and ·direction and atmospheric stabi 1 ity 

strongly affect the pattern ~f atr~ospheric spread of a gas 

cloud off-site. Quantitative estimates of these parameters at 

the time of an actual accidental release should be used in 

calculating an estimated evacuation radius, as detailed in 

Section A.3.6.1 below. However, because wind direction is 

subject to rapid _and unpredictable vatiations, and because 
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atr.:csptler ic drift is 9reater t!nder st.:t le ~t:~OS!=her ic cc:-c: i

tions and 10\·/ ~!ind s~eeds (say, -5 1;1ph), it is ustially be$t to 

tJke a ccnservat ive a~J=r.oach .;nd use these ;·.or~t-ci:se cc~: i

t ions. 

.,_ 
A.3.6.1 Plaustble Accident Scenario 

A plausibl~ but hypothe~~cal st~nario fdr an··~ccident during con

tainer opening operations ... :auld involve a release, frc:n'only the cr.e 
. : . . . 

·55-gal-lon drum being opened, of a volatile toxiC liquid .... hich ra~idly 

vaporizes and forms a non-burning but continuous ·source . ..;of a toxic 
' ~ . ·. 

vapor plume. The rate of vapor generation and release can· be calcu-

lated ba.sed on the assumption that the upright drun is completely o,:'en 

at the top an~ on a knowl~dge of the vapdr p~essure and sc~e.other 

readily available chemical properties of the chemi'cal in·volved. For 

simplicity, the fact t~a~ a complex mixture of chemical~ may actually 
be involved is· ~eglected, and the most toxic iiquid or vapor is 

treated as if it 'ilere the so 1 e component. _ · 

A.3.6.2 Estimatino Haiard Evacuation Radius 

Once the rate of atmospheric release of vapor is estimated for 

the accident scenario, outside assistance from any of several sources 

may be sought to estimate an ~tmospheri~ dispersio~ distance appropri

ate for the flarrmability or toxicity of the chemical involved~ This 

estimate would .then be used as a bas;'s to recommend an evacuation 

radius to the responsible official, who will actually determine the 

necessity ~nd extent _of public evacu~tiori. Outside assistance may be 

obtained from EPA's Emergency Response. Team (ERT), the U.S. Coast 

Guard's Hazard Asses-sment Computer System (HACS,-), or from E & E' s 

hazard analysts at corporate headquarter_s in Buffalo~ New York. 

The above hypothetical scenario involving a single drum may be 

used in planning precautionary evacuations prior to the st~rt of a 

dangerous container opening operat_ion. On the other hand, i.n response 
. . 
to an actual accident, the release rate may be estimated if the number 

of containers releasing and the size of the opening in ea.th such con

tainer can be estim~ted by observation. 

The decision to evacuate or alert the public off-site as a pre

cautionary measure is dependent _on the degree of haza~d presented by 

''!CVCJea caoer 
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. the rr.~ter i a 1 s kno\',n to :e !=r!;sent. ut t~.: s i :e. .Fer th2 sce'i.::r i~ 

d~scribed above, it would be possible to C:erive a table of n!~;:eric~1 

hazard distances for several co:r.::onlj er.CCL!:ltere':! cr.~:::icals •. T!"2Se 

distances may then be used as numerical decision criteria fer ~recau

tionary ev~cuation, by comparing th~~ to the·: known distances of roru- · 
late·d areas from the site • 

• •. 
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·cat~ory: 
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APPENDIX A 

DRUM DATA SH:EET 

Sampling: Date Sampl8d: _____ _ 

Drum 10#:------------ Time: _________ _ 

Estimated Uquid Quantity_· -----------------

Grid Location•; _ _..;. ___________________ _ 

Staging Location:--------.-------------
Sa~(& Name:-----------------.------

Dn.1m Condition:----------------------

Physical Appearance of the DnJrrvBuiK 
Container:------------------------

Oder:---------------------------
Cobr. _________ , _______ , _________ _ 

pH:-------------% Liquid: --------

Laboratory Date of Analysis: ------
Analytical Data: --------'--------------

eon,atability: ----------------:--------

Hu~:~-----------------------
W~eiD: ______________________ _ 

Tl'latment Disposal Recommendatioas: --------------

Approval 

um:----~--------- Date:----------

SUe Manager:---------- Date: ---------

• Area of alta where drum was originally located 
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2.1.4 Hazards and SOPs Associated with Drum staging and 
overnacking: 

1. 

2. 

3. 
4. 

5. 

HaZards. 

Direct skin contact and inhalation, ingestion threat 
from hazardous materials. 
Poor physical condition of many of the drums. 
extremely rusty and have holes .in the sides. 
high potential exists for·spills and splashes 
drum handling operations. 
Routine heavy equipment hazards. 

Many are 
Thus, a 
during· 

Physical hazards associated with drum handling -
operations - potential for crushed fingers and toes,· 
strained muscles, and back injury ·from.movingjlifting 
heavy objects. 
Ope:z::oation of heavy equipment: eg. backhoe with drum 
grappler. 

1. Use of Level B or Level c personal protective equipment. 
Chemical resistant. coveralls, gloves, splash shields, 
hard hats, and steel-toed boots should be used when 
handling drums, working.with open liquids or in the 
vicinity of open liquids. 

2. Absorbants will be st~ged in the exclusion zone in the 
event of a spill •. 

3. Safe work practices will be used to prevent physical 
injury. 

4. Emergency spill materials will be staged and immediately 
available. , 

5. Drums will be staged on a polyethylene-line containment 
pad. 

SSP: __ ~------------------------38 
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DRUM CRUSHING 

Check system to be sure it is properly (electrical, etc.) setup and personnel 
experienced in operation. 

Beware of pinch points, both in loading the drum, crushing and removal. 

Wear hearing protection as required . 

C~eck drum to ensUre it is completely empiy before crushing . 

Stage work area so that drums can be brought to the crusher and removed once 
crushed. 

Operator must maintain a clear egress route from the crusher. at all times. 

Door must be kept closed during crushing . 

Close top drums must have bung removed prior to crushing . 

ecology and environment 
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SITE ENTRY SOP 

Hazards associated with site entry: 

SOP's 

o Possible personal contamination. 

o Possible physical ha~ to senses and/or ·internal 
organs.· 

o Personnel accountability. 

0 

0 

All personnel are to wear personal protective equipment 
as designated by site on~scene Coordinator~ 

All personnel are to sign in and out before entering 
. the hot zone areas. Time in and time out sheets are 
used to determine a head count in the event of. 
emergencies •. 

recvc:ea oacer · 
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1 INTRODUCTION 

A key element in any hazardous waste site ~nvestigation is actual 
entry into the site. A safe and proper entry requires a careful and 
coordinated team effort before, during, and after actual entry. 

The entry team must conduct and complete reconnaissance of the -
site, as well. as undertake other tasks in unfamil-iar surroundings, in a 

_variety of situations, a&ad w.i.th uilkaauw1• h"""'-u~. !he goals are to 
complete the tasks while maintaining and protecting the health and 

-safety- of E & E and subcontractor personnel. -

E & E has established Standard -Operating Procedures (SOPs) to serve ~ 
as training and guidance tools during the planni_ng and implementation of 
all phases of a site investigation. Of primary concern is the health 
and safety of personnel~ This is organized under the Corporate Health 
and Safety Program and blueprinted in the Corporate Health and Safety 
Plan for Toxic and Hazardous Substances. Other phases of investigations 
are addressed in other SOPs, thus, those SOPs should be carefully 
reviewed prior to a site investigation. 

This do-cument presents site entry procedur-es and guidelines for all 
E & E personnel working on hazardous waste sites. 

1.1 OBJECTIVES 

The· primary objective of the Site Entry SOP is to provide operating 
guidelines and to establish procedures for the entry and inspection of 
hazardous waste sites. It encompasses preplanning, sit-e safety 
considerations, entry procedures, on-site guidelines, site egress, and 
decontamination procedures. This document is not designed to present 
site-specific procedures, but describes procedures applicable to a vide 
variety of hazardous waste sites. 

1.2 SCOPE AND LIMITATIONS 

The procedures outlined in this SOP are applicable to all E & E 
personnel who participate in the inspection or investigation of sites 
where chemical or biological contamination is known or suspected. 

The provisions of this document are not binding on non-E & E 
personnel; unless othervise specified under cont_ractual agreement. 
However, non-E & E personnel will be encouraged to follow these 
procedures. 

This document ·is applicable only to the conditions and limitations 
specified within and does not address operations at radioactive or 
asbestos sites, or barrel-opening operations. For asbestos inspection; 
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assessment, or abatement oversight projects, please refer to E & E 
Corporate Guidelines for Asbestos Inspection/Assessment, Laborat"'ry 
Analysis, and Abatement Oversight, October 1987 • 

. 2 POLICIES AND DOCUMENTATION 

2.1 POLICIES 

-'l'h.: h.:alt!i ow.d-·safety o~ site iJ'1spectinr. :;rr;::~nnr1 .'he;.; ~.:-;;.:;;rl.:m:e 
over all other considerat-ions· in dealing vHh hazardous materials •. 
Vhen inspection personnel must 'be exposed tohazardous substances, every 
effort should be made to-ensure that concentrations are as lov as 
reasonably achievable. E & E has established specific: health and safety 
policies and guidelines, ·set forth in the E & E Health ~d Safety Plan 
for Toxic: and Hazardous Substances. 

Entry into a knovn or suspected contaminated waste site will be 
conducted only vhen·suc:h entry is required to gather information not 

·obtainable by any·nonentry means. The ~ime on site will be kept as 
short·as possible~ Entry onto any hazardous vaste site is expressly 
forbidden unless conducted as part of a vork assignment. 

The Regional Manager/Supervisor and/or his or her designated 
assistant will appoint a Site Safety Officer (SSO) for each on-site 
inspection or investigation where there i$ suspected hazardous substance 
contamination. 

The SSO, in consultation with the Project Team Leader (PTL) vill, 
iri.ac:cordanc:e vith this and other SOP documents, make decisions 
regarding: 

o The potential hazards present; 

0 The type of protective clothing to be vorn; 

0 The type of respiratory protection to be vorn; 

q, The typ,e of decontamination solution(s) to be used; 

0 The distance to the exclusion area boundary; and 

0 The location of the Command Post (CP), the personnel 
decontamination station {PDS), and the contamination control 
line ·(CCL). 

The PTL vill assume full responsibility for the action of E & ~ 
personnel only. The PTL vill assume no responsibility for the action of· 
non-contrac:to~ personnel. Non-contractor personnel entering the 
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hazardous waste site will be advised of the hazards present and safety 
precautions deemed necessary. If non-contractor personnel choose to 
enter the hazardous waste site in disregard of the PTL's advice, then 
official written notification will be made in the daily log, and the 
Regional Manager/Supervisor will be advised of the situation. The PM or 
regional manager will be advised of t~e situation. If the actions of 
non-E &·E personnel result in a threat to the welfare of E & E 
personnel, the PTL can choose to cease on-site operations until the 

·.situation is resolved. · 

2.2 DOCUMENTATION 

Before site entry, documentation should be completed to address the 
lega~, health, and safety issues of site access. Legal bsues 
concerning E & E's right to enter the site are resolved 'by obtaining 
permission to access the property(ies) that incorporate the site. This 
permission may be granted by the property ovner(s) or by appropriate . 
judicial authorities. Documentation of permission, in the form of a 
court order or written authorization, should be available for disclosure 
at the site during the investigation. 

·. The PTL, PH, and SSO will be. responsible for maintaining all 
records, logs, and reports required for, or generated by the on-site :. 
activities (refer to E & E's logbook SOP). Records will be kept of ·the· 
following: 

o A. log of all information (i.e.,. calibrations) and. all data from 
personnel monitoring devices and instruments (e.g., dosimeters 
and personnel. air sampling devices).; 

. 
o· An on-site activity log (updated hourly) to record the progress 

.of each activity, field data from each sample. collected,· 
tracking numbers, and other information for all samples; and 

o An on-site safety log of all personnel, safety activities (e.~ .. 
monitoring activities and results), changes from the originaL 
safety plan, protective steps taken, special proble!!ls 
encountered, and solution·measures taken. 

In addition, photo-documentation of site conditions is vital in any 
investigation and can prove to be indispensable for later use in site 
evaluations, reports, or litigation proceedings.· It .is important that 
all information concerning each photograph be recorded in the field 
logbook. 
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3 . FIELD OPERATIONS. 

3.1· SITE SAFETY CONSIDERATIONS 

·upon initial· en tty into a site·, the investigation. ·team performs a · 
variety of tasks in unfamiliar surroundings with. unknown hazards •. The 
team members wear protective clothing and respiratory protection devices 
that restrict and hinder both movement and vision. If the .entry is to 
be perform~d ~moothly and safely, proper planning and procedures must be 
established. · 

The necessity to enter a site must first be evaluated before. any 
other .site questions can be addressed. Site access will be considered a 
work alternative only if it is to gather information that is not 
availab_le from other off-site sources. 

Assurance of a safe investigation hinges on proper planning and 
implementation. The following are four fundamental site-safety 
components: 

o Thorough background search for site characterization, 

o Development of a comprehensive Site Safety'Plan ;(SSP) and work 
plan, 

o Implementation of approved site-specific safety plan, and 

o Use of common sense in safe work practices • 

. 3.1.1 Background Search 

The background search occurs during the planning stages of the 
projects and is inherently linked to the formation of the SSP and work 
plan (Section 3.1.2).· Staff conduct a review of all.background material 
and available data, focusing on the.past history of the site, the· 
materials used or disposed of at tpe site, data and information from 
previous investigations,· ·past· site· .conditions, as well as present 
activity and condition of the site. This information is available from 
a variety of sources: . : 

o Client reco.rds; 

o Aerial photographs; 

o Federal, State, or local agency files; and 

o National or regional· data bases. 
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3.1.2 Site Categorization 

Because there are so many, varied sites, E & E has developed three 
categories or types of sites for planning purposes. Using these types 
provides a viable means of selecting levels of personnel and respiratory 
protection: · 

o Site type I: Apparent No-Problem Site {see Figure 1). All 
background information indicates that there is no hazard 
associated with this sit~. If th~ c~~~ect response to all of 
the.i.tems depicted in Figure 1 can be obtained, then E & E · 
personnel may conduct the investigation in Level D protection. 

o Site Type II: Indust.;ial Vorkplace ·Site {see Figure 2). Team 
members must conduct extensive research to determine if the 
safety precautions in force at the industrial workplace sites 
are adequate for E & E personnel. {See Figure 2 for the review 
process.) If the review process indicates that the existing · 
level of prot~ction is adequate, then the team may enter the 
site in the same level of protection as the industrial worker. 
If reviev indicates a higher level of protection is required,. 
these findings should first be discussed wit~ the proper site. 
authorities. It would not be prudent for team members to appear 
at a site in a higher level of protection without first 
informing the site managers. . 

· o Site Type ni: Legitimate Uncontrolled Hazardous Substance 
Facility {see Figure 3). For a legitimate uncontrolled 
hazardous substance facility, the need for higher levels of 
protection should be evaluated against the potential of skin 
contact and inhalation. To assist in this evaluation, E & E has. 
developed decision guidance matrices for assigning personnel 
equipment levels on a Type III site {see Figure 4). These 
decision matrices require simple "yes" or "no" answers to 
achieve succeeding levels of decision~ After determining the 
proper clothing for site entry, teams must determine if there is 
an apparent respiratory hazard. Figure 5 lists conditions that 
should be considered in determining if there is an apparent 
respiratory hazard. If no respiratory hazard is present an 
initial entry survey should then be conducted. In cases for 
which no background information is available to determine 
respiratory hazard, the SSO should requ~re use of respirators 
for site entry. 

3.1.3 Site Safety and Vork Plan Development 

Many health and safety concerns associated vith the inspection 
or investigation of a hazardous waste site are related to the nature of 
the site and the extent of the work to :be performed. Consequently, the 
SSP is a.site~spec:ific: document that lists the objectives of the on-site 
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. SITE TYPE 1: · · · 
"APPARENT_ NO-PROBLEM SITE" 

REVIEW PROCESS: 
1. ATTEMPT TO COMPLETE INVESnGATlON WITH PEJ:IIMETER· INSTRUcnONS .. 2. IF THERE IS A NEED TO ENTER, DO SO (LEVEL D) ONLY IF THE 

FOLLOWING APPLY: . 

a. Task limited to brief visual Inspection 

b. No containers of unknown or known hazardous substances visible 

c. No unknown odors or known odors of hazardous .substances 

d. Good natural air circulation· 

e. Visible-or historic evidence of accaaaibllity to humans; no Ill health effecta 

f. No visible dead animals or vegetation 
.. ' 

. _Figure _3-1 SIT,E TYPE J C:iARACTERISTI~ 
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SITE TYPE II: 
INDUSTRIAL WORKPLACE SITE 

REVIEW PROCESS: 
' 

1. REVIEW SITE HISTORY; ESTABLISH TYPE OF WORKPLACE 

2. INVENTORY WORKPLACE CHEMICAL HAZARDS 

3. ESTABLISH APPLICA·BLE INDUSTRY STANDARDS (CONSULT REGIONAL 
. OSHA/NIOSH OFFICESJ . . . . . 

·4.1F FACIUnES ONGOING HEALTH AND SAFETY PROGRAM IS ACCEPTABLE AND 
IF INVESTIGAnVE TASK PRESENTS NO ADDinONAL RISK, USE WHAT THEY 
USE AS A MINIMUM . . 

Figure 3-2 SITE iYPE II QiARACTEnJSTJC:3 
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S!T~ TYPE !!1: 
LEGITIMATE UNCONTROLLED HAZARDOUS 

SUBSTANCE FACILITY 

1. EVALUATE NEED FOR LEVEL A- EMERGENCY AC"nON 

2. SPLASH PROTECTION NEEDED FOR INinAL ENTRY? 

3. CONDUCT INITIAL ENTRY 

4.1S THERE AN APPARENT RESPIRATORY-HAZARD? 
' .. . ~ 

YES-Continua investigation In SCBA • and ·any n.ec:eaaary splaah protection 

NO- Cootfnue investigation without reapirat_ory pro.tectlon 
·' . ·J 

5. WORK CONTINUES WITH AMBIENT MONITORING AND REVALUATION OF 
PERSONAL PROTECTION NEEDS 

Figure 3-3 SITE TYPE Ill C:iARAC":"£i;ISiiC:3 
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DECISION GUIDANCE FOR ASSIGNING 
PEL ON TYPE Ill. SITES 

ADDAPIIONOA 
Dntiii·APPROPIIIAfl 

CLOTHING 

IITI .T'I'PI Ill 
INAIAIIDOUIIITII 

CONUUCT· 
111111AL INlAY 

COWLITI 
INVIInGA TION 

WITHOUT 
IIIIII'IIIA TORY 
PIIOTIC110N 

WAIT UNTIL 
HAIAIIDOUI 
A'IUOSI'tiiiCI 
DIIIIPATII 

CIONnucT 

"'" -ITORING 

00 TO III .. IIATOII'I' 
l'tiOTICTION OICIION 
LDOIC IIAIID ON Alii 
-ITOA ... DATA 

...... 
LIVILA 

ADDAPIIONOII 
OYMIII A-OPAIATI 

CLOTHING 

CIDNDUCT INVUTIOA· 
TION IN INITIAL 

IUfTII'I' PIIIIONAL 
l'tiORCTION GAlli 

Figure 3-4 DECISION GUIDANC:: FOR ASSIGNING PEL ON TYFE Ill SITES 
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NO APPARENT RESPIRATORY HAZARD 

1. NO DRUMS, LAGOONS, OR OTHER CONTAINERS OF UNKNOWN CONTENTS 
. IN CLOSE PROXIMITY TO WORK AREA 

2. SITE HAS GOOD AIR CIRCULATION 

3. NO ILL HEALTH EFFECTS A_SSOCIATED WITH SITE 

4. INVESTIGATION DOES NOT REQUIRE EXCAVATION, DRILLING, 
OR DRUM OPENING 

5. HISTORICAL REVIEW GIVES GENERAL IDEA OF SUBSTANCES PRESENT 

8. OTHER? 

Figure 3-0 NO APPARENT ~E?PIRATORY HAZARD 
. . ·.· . ' 
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work and describes the health and ·s~f~t~· procedures:and protocols that 
will be followed during'the completion of those. work objectives. (See 
Appendix A - ·site Safety Pl~n,~·. 

The plan provides a written outline of the steps that are to be · 
followed, eliminates the uncertainties of memory, and provides a 
checklist for preparing the site entry. It forces the writer to 
identify and organize the available data and then to construct a 
logical, coherent, and workable plan based on the data. As a written 
report, it is to be reviewed by peers, who should identify inad~quades. 

First, the plan must include site background information, safety 
information, and instructions and procedures for both routine and 
emergency ·situations to ensure that the risk of accident or injury is 
minimized. Second, it should allow for contingencies that will permit 
adaptations, at the discretion of the PH and the SSO, as new information 
is gathered and field conditions fluctuate. Finally, the plan must be · 
presented in a concise, wri-tten format so that it is available as a 
source of site-specific safety and health information to team members. 

Under ~ertain conditions, safety plans may be subject to 
modifications by the PTL and SSO on site~ If the· danger appears to ·.be-·· 
greater t'han originally anticipated, the SSO has the option of
immediately withdrawing the team or increasing the.level of protection •. 
If the danger was overestimated, the SSO can allow the site to be -
examined at a lover level of protection, provided that the SSP describes 
the rationale and the specific protection level to which the site can be 
downgraded. 

Vhen site conditions warrant modification to.the operating 
procedure or the level of personal protection required, the changes and 
conditions should be th~roughly documented. If the modification results 
in significant changes, such as downgrading to a lover level of 
protection, the RSC will'be informed. The SSO niust present the . 
rationale for making the changes and must provide sufficient monitoring 
data to justify the reduction in the level of protection. Team members 
will not use a level of protection less than that required in the SSP 
for each specific excluSion area or subarea until that decision has been 
approved by the RSC. 

The work plan~ like the safety plan, is a written outline of the 
work to be performed on site and the methods used to complete the· 
investigative tasks. Because it is peer reviewed, inadequacies or. 
unsafe procedures should be identified and modified. In many cases. the 
work plan is produced as part of the project proposal, or for revie~ by 
the eli en t. 
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A vork plan should contai·n_ details of the site investigation that 
include, but .are.not limited t~ the following: 

'· ~ ..... ,;~-

o Ini t'ial entry and charac~t~rization; 
~- .-::.m. 

o Inventory of site materia~s and conditions; 

o Sampling plan and analysis required; 

o Geophysical explorations; 

.o Groundwater monitoring-well installation; 

o Decontami-n.ation methods; and 

o Disposal of site-deriv~d materials (drill cuttings, 
decontamination fluids, disposable gear). 

3.1.4 Meetings and Training 

Before on-site activities are initi-ated, the SSO will coordinate to 
the degree necessary (based on the site hazard level as determined by 
the PH) vith local medical and emergency authorities to inform them of 
planned ac ti vi ties and Spl\!cial tr~a tmen t or res,ponse needs in the event 
of injury or exposure. 

Before the site entry, the SSO will conduct as'many meetings or 
training sessions as necessary to ensure that all personnel vho enter 
the site have a thorough u~derstanding of health, safety, and 
operational aspects of on~site activities. Issues to be addressed 
during these ~eetings and training sessions may include) .but are not 
limited to the-following: 

o Potential h~zards .associated w{th the site; 

o Safety procedures (includinl the·rout~ to the designated 
emergency medical facility), specific hazards associated •i:~ 
on-site contaminants (as presented on the Hazard Evaluation ,f 
Chemicals worksheet), and team response organization and 
responsibilities in the event of an injury or contamination 
incident; 

o Monitoring instrument operation and moriitoring frequency 
requirements; 

o The level(s) of personnel and respiratory protection :equi:;d :n 
each phase of planned on-site activity; 

o Protective equipment fit and operation; 
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o Decontamination requirements a·nd procedures; 

o Site-control procedures, including the designation of work and 
exclusion zones, and site-entry and -exit procedures; and 

o Contingency plans to protect the public and the environment ·in 
the event of an emergency. 

All team. members (including subcontractors and supervisory 
personnel) wiil sign the On-Site Safety Meeting Form in the SSO's copy 
cf the SSP at the enci oi the. saiety m.::etiiiK(:t). By signing the fo·rm; 

. each team member indicates that the on-site hazards and site safety 
procedures and protocols have been explained by,the SSP to his or her 
understanding. · The form must be signed before site entry. 

3 .1. .5 General SafetY ·Rules and Regui remen ts 

Team members are·aware of their responsibility to follow the 
general on-site safety practices and regulations that are necessary to 
meet the goals of E & E's Health and Safety Plan •. These include the 
following: 

1. There will be rio eating, drinking, or smoking in the exclusion 
area or the contamination reduction area. 

2. All personnel must pass through the contamination reduction 
areawhen enteringor exit-ing an exclusion zone at sites where 
an exclusion zone has been established~ · 

3. All monitoring requir.ell}erits specified in the.SSP will be 
carried out by trained personnel with properly maintained and 
calibrated equipment. 

4. Emergency equipment (e.g., p~rt~ble s~overs, eye washes) fire 
extinguishers) will be on the hot line side of the. 
contamination reduction area for quick access when such 
equipment has been included in the SSP. 

5. Specific emergency equipment ·requirements for the clean side of 
the contamination reduction area will be specified in the SSP .. 

6. At the end of the workday, all personnel who have worked inside 
the exclusion zone (including the contamination reduction area) 
will take a hygienic shower, regardless of perceived exposure 
poss~bilities. · 

7. All supplied breathing air shall be certified Grade D (American 
National Standard, Commodity Specification for Air) or better. 
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8. Vhere practical, all tools and equipment shall be sp~rk-proof, 
explosion resistant,· U.L. (Underwriters Laboratory) bonded and 
grounded. · · 

9. Fire extinguishers, for us·e on equipment or small fires, will. 
be on all sites in a location familiar to all site personnel. 

10. All. team members will be aware of emergency response and 
emergency evacuation ·responsibilities, pro·cedures, protocols 
D ft .. .,,.,,.,.. D i'"ti f. t" d·--..a -- ___ :._ ___ ---~-~-,-. -~~ -~- __ 03 ______ ev - ons rom s an a£-u. awe"l!.t:"'-l" r"u~u~o.~.;.o..:o •••l 
be specified in the·SSP. Personnel re~ponsibilities will be· 
outlined before site entry. · 

11. A first aid kit, which has been stocked to handle all.of the 
first aid situations covered in the Red Cross standard first 
aid course, will be available in a marked location on site at 
all times. Additional first aid equipment needs and procedures· 
will be speci f_ied in . the SSP, as ·needed. · 

12. Safety and training meeting(s) will be held before site entry. 
and, if necessary, each morning, to cover or review all site 
specific safety issues. 

Additional guidelines are presented in Figure 6. 

3. L 6 Radiological Hazards. 

At .known or suspected contaminated was.te sites, radiological 
hazards are·· not necessariry isola fed from other· hazards which may be 
physical, chemical, or biological!. T;he inspection team must alway-s be 
alert to the potential presence of-radiological hazards which may 
represent an equal or greater threat to health and safety than the 
hazardous waste. · 

If the historical background study·does not indicate that 
radiological materials are present and the initial entry survey shows 
that there is radiation above the background level, all E & E personnel 
will leave the·site; and the SSO will notify theE & E RSC. 

3.2 ORGANIZATION OF THE FIELD INvESTIGATION AREA 

There are no absolutes in organizing the 1ayout of the field 
irivestigatiori area. Distances between each of the various components at 
the field site will vary depending on the weather, terrain, location, 
and types of contaminants on the site. The knowledge acquired through 
planning, together with an off-site reconnaissance around the perimeter· 
of the suspected site, generally will provide the information· needed ~ 0 
establish a rough boundary for. the site. See Figure 7 for standard 
organization of the field investigation area. 
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recycled a er 

SITE SAFETY PROCEDURES 

• OBSERVE BUDDY SYSTEM 

• PLAN YOUR ACTIONS-BE DEUBERATE 

• MAINTAIN CONTACT WITH SAFETY OFFICER 

• PRACTICE CONTAMINATION AVOIDANCE 

Don't 8it or kneel·on ground 

Don't ground equipment 

Avoid olnrfau• contamination 

• DON'T CUMS OVER ~ARRELS OR OBSTACLES 

• FOLLOW PREDESIGNATED ROUTES 

• MONITOR [AS REQUIREDJ FOR ..... ~ 
0 1 1eveis 

Explosive hazard • 

Buried metal 

• MONITOR WEATHER CONDITtO~S 

Heatnraa 

Cold (fl'oatbite) 

EJectrtcat ft01'1n8 

Wind dJnct.ion 

Flgure3-8 SITE SAFETY PRCC~DURES 
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ORGANIZATION OF THE. 
-FIELD 11\'VESTIGATION AREA 

HOTLINE// 

EXCLUSION AREA ' / 
(CONTROL AREA) / / 

""HOT'' ..,. ,"' - _, 
...... -----_,. 

I , 
I 

\ 

' \ CONTAMINATION__.,) 
CONTROL LINE \ 

' . \ 
\ 
\ 

ACCESS 
---CONTROL-

POINT 

' 

PERSONNEL DECON STATION 
(PDS) 

~40M 
I 

CONTAMINATION.....J. 
CONTROL LINE I 

CONTAMINATION I 
REDUCTION AREA / 

(HOT7J 1 
I 

WIND DIRECTION 
200 . 

... ;>< 
200 -

COMMAND POST 
CCP) 

"'SOM 1·. 

SUPPORT AREAl 
(CLEAN I 

Figure 3-7 ORGANIZATION OF iliE FJELO INVESilGATICN ~RE:"•. 
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Vhen establishing the organization and layout of the area, the two 
prime objectives are to minimize the potential for exposure and to 
restrict the spread of contaminated materials outside of the hazardous 
waste site. 

3.2 .• 1 Exclusion Area (Control Area) 

The first priority in approaching the area.of an uncontrolled 
chemical or biological waste site is to establish an exclusion or 
euiH. i.:ul a.::==.. !his area acts as a buffer Zui"n: be L.w;;;;~u ~•~~ 
known or suspected contaminated area and the clean area. Initially, it 
is always assumed that the surface within the exclusion area is 
contaminated. The size of the exclusior:t area will vary depending on the 
nature of the site~ The .. fa·ctors considered in establishing the 
exclusion area are: 

o Nature and toxicity of the site con'taminants, 

o Explosive potential, 

o Meteorological condition, 

o Topography, 

o Concern fo=. the unprotected public, and 

o Emergency egress routes from the site. 

Safety is the primary consideration to be followed in the 
establishment of the exclusion area boundary. After an init~al 
assessment of the site has been made by an initial entry party, it is 
always possible to reduce or increase the size of this area. 

3.2.2 Hot Line 

The hot line is located on the outer exclusion area boundary near 
the chemically or biologically contaminated area. This line is 
arbitrarily selected as the point at which a deliberate attempt is made 
at controlling any contamination pickeq up by personnel as they work on 
the hazard site. The access control point on the hot line is the point 
established through which all personnel are to enter and egress the 
exclusion area. The hot line can be adjusted down-range to reflect 
additional information. learned about the site. 

3.2.3 Contamination Reduction Area 

The contamination reduction area lies between the outer exclusion 
area boundary and the contamination control line. In this area, a. 
deliberate attempt is made to control and reduce contamination picked up 
by personnel returning from the exclusion area. This.area, designated 
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for decontamination operations, is called the personnel decontamination 
station (PDS). Operations within the PDS are discussed in Section 3.7. 

3.2.-4 Contamination Control Line 

The contamination control line is the rear boundary of the 
contaminated reduction area and is the line separating the possibly 
contaminated area from the clean area. Entry from the clean support 
area to the contamination control area is alvays made through an access 
control point on the contamination control line. No· person may cross 
tn1s line unless he_er she has the proper level. of protection. 

3.2.5 Support Area (Administrative) 

The support area i·s· alvays established in· a clean area. It 
contains· the command post·(CP) and other support elements. The distance 
from the contamination control line to the CP is approximately SOm, 
adjustable according to known site conditions. The CP is the center of 
command and control for the entire operation; it is alvays upvind of the 
contamination area and, if possible, on high ground to provide visual. 
observation of the entire area. 

3.2.6 Vind Direction 

The guiding principle in organizing the field site is a simple one. 
If at all possible, the CP should be located upvind from the hazard 
area. If terrain or vater vill not accommodate this arrangement, a 
cross vind is acceptable. If the CP must be located dovnvind from the 
site, all personnel may have to don appropriate breathing apparatus. 
Significant variations in normal prevailing vinds can be monitored 
through ~aintaining on-site weather status reports and making use of 
l9cal veat_her reports .for daily planning and updating. 

3. ~ ORGANIZATION FOR VORK-

The personnel requirements for conducting operations on a hazardous 
substances site are dependent on a number of factors. For simplicity, 
the present discussiori-focuses on a five-member team (see Figure 8). _ 

3.3.1 Command and Control 

Command and control of the vork site is exercised from the C?, 
vhich is manned by a CP supervisor or team leader. The CP Yill maintain 
radio contact vith other team personnel and, by radio, Yill direct their 
actions. The CP supervisor also maintains contact Yith the PH and other 
personnel not on site. In a five-person team, only one team ~ember 
(usually the team leader) vill.remain irt the CP . 
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3~3.2 PDS Operator 

One team. member will be designated as the PDS operator. This team 
member processes work teams into·· the hazard site and decontaminates 
personnel returning from the hazard site. He or she also is responsible 
for equipment checkout and recharging of respirator tanks. In a · 
five-person team, the safety officer must help the PDS operator during 
in-and-out processing of team members. · 

3.3.3 Safety Officer 

The safety officer is ·positioned on the hot line, where he or she 
can observe the actions of work parties down range. Line. of site 
between the satety officer and sampling team should be maintained at all 
times •. The safety officer-directs withdrawal of the work parties if, in 
his or her judgment, actions are being performed that may be unsafe. 
The safety officer is the primary.advisor to the team leader on all 
matters relating to safety • 

3.3.4 Vork Party (Sampling Team) 

The final element of this hypothetical team is the work party. The 
work conducted by the t~o ... person team provides the reason for being 
onsite; this team performs the necessary tasks called for in the site 
investigation. It can be given the following designations: 

o The initial entry party.:.. if it is the first· team on site. It 
serves as a reconnaissance team, gathering information about the 

· site. 

o The'work party 
observations. 

if performing general work or making general 

o Sampling team - when sample collection is the sole pur?ose ~or 
being on site. 

The work party will never consist of less than two individuals. bur 
may be larger if required to accomplish the work directed. 

3.4 AIR MONITORING AND CHARACTERIZATION EQUIPMENT 

Specialized equipment is used to measure and characterize air 
contaminants on a hazardous waste site. This information deter~ines :he 
nature and ,condition of the wastes prese~t, the locations of "hot 
spots," and the level of worker protection required. This equipmen: is 
also used to monitor the site for changes in air contaminant 
concentrations during investigator work and .to screen samples. 

Although the instruments are designed for field investigations. 
they are inherently sensitive to environmental conditions and ha~e 
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defined limitations and interferences, which may cause elevated or 
suppressed readings. In some cases, a measurement from one instryment 
may substantiate measurements from another; but in all cases, the 
information obtained from all instruments should be used to determine 
th~ overall picture of the site. 

Monitoring instruments should be operated only by. trained and 
experienced personnel who have a proper understanding of the use, 
limitations, and implications of these instruments and the wastes 
present •t the site. Con~~~~r~!!~"! f~r ~~v~loping air monitoring 
stra-tegies at hazardous waste sites are shown in Figure g. The 
following subsections describe monitoring equipment. 

3.4.1 Explosimeter 

o Deseription and Use: The explosimeter determines 'the level of 
flammable vapors or dusts present in an atmosphere as a 
percentage of the lover explosive limit (percent LEL) by 
measuring the change in electrical resistance in ·a Vhetstone 
bridge circuit. 

o Operation: (See Appen~ices Band C.) 

o Li•itations: The explosimeter cannot be use'd in atmospheres 
where the oxygen level is below 19.5 pereen t or abo·.re 25 
·percent. Silicanes, sili::ones, silicates, and leaded gasoline 
vapors can destroy the-instrument's sensitivity. The 
explosimeter does not indicate· if a given atmosphere is toxic. 
The instrument must be calibrated daily. It will respondvith 
varying sensitivities tO various compounds• 

o Aetion Levels: 

If less than 20 percent LEL, continue site inspection. 

If betveen 20 and 50 percent LEL,· continue site inspection 
vith continuous and careful monitoring; identify source, if 
possible. · 

If greater than 50 percent LEL, evacua;te site .immediately, 
notify proper emergency agency. 

3.4.2 Oxygen Detector 

o Deseription and Use: The oxygen detector measures the 
atmospheric oxygen concentration directly by means of a galvani:: 
cell. 

o Operation: (See Appendix C.) 
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o Liaitations: The sensing cell in the oxygen detector has a 
lifespan of approximately 1 year. Care must be~aken to protect 
the sensor from immersion or damaging blovs. 

o Action Levels: If less than 19.5 percent: Complete inspection 
vith SCBA; continuous monitoring; Explosimeter readings not 
valid in atmospheres less than 19.5 percent or greater than 25 
percent. 

~.4.3 Orae~er Tubes 

o Description and Use: The Draeger tubes and_pump measure the 
concentrations of specific inorganic and organic vapors and 
gases by creating a discoloration proportional to the amount of 
material present. · 

o Operation: (See Appendix D.) 

o Liaitations: The pump must frequently be checked for leaks • 
·Response time is relatively slov. Specific tu.bes must be used 
for each given compound and are subject to-cross-sensitivity. 

o Action Levels: Species dependent: Consult "Dangerous 
Properties of Industrial _Materials" by N. Irving Sa~. 

3.4.4 Radiation Instruments 

o Description and Use: The simplest -to operate is the Radiation 
Alert Mini (See Appendix E). It detects ionizing radiation and 
provides visual or audi~le warnings when preset dose rates are 
exceeded. 

The radiation survey meter is a pulse count rate meter. \lith 
the pancake detector probe, it ~cts as a survey meter for 
alpha-beta-gamma radiation. The Rad-Tad is used to give an 
audible warning in areas containing dangerous radiation levels. 
The dosimeter gives an indication of the total amount of 
radiation encountered over a period of time. 

o Liaitations: The radiation survey meter must be frequently 
calibrated and checked only by persons who have been trained in 
the proper interpretation of .its readings. ·The detector cannot 
be disconnected while the instrument is in operation. 

o Action Levels: If greater than background readings occur, 
evacuate immediately and notify the proper agenc::. Consult 
with the E & E radiation ·group. 
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3. 4. 5 ·HNU Photoionizer 

o Description and Use: The HNU.photoionizer is used to determine 
the concentration of organic and inorganic vapors and gases vito 

·'an ionizuion potential (IP) of less than· 11.7 electron volts or 
10.2 electron volts, depending on probe in use. 

o Operation: (See Figure 10.) 

~ Li•it&tinn~: ThP RNU photoionizer does not resp~nd to ~~~~~~~d~ 
vith ionization energies greater than the probe's potentiai, 
such as methane (CH4), or hydrogen cyanide (HCN). The 
instrument's sensor cannot be immersed, and it functions poorly 
in cold or moist weather. The response vill vary vith different 
compounds. 

o Action Levels: Calibration to zero on "standby." The following 
action levels are for "above background" concentrations • 

0 -. 1 ppm: 
1 - 5 ppm: 
5 - 500 ppm: 

Level D _protec.tions generally· sufficient 
Don air pur.ifying ·respirator (APR) 
Don· self contained breathing apparatus (SCBA) 

3.4.6 Organic Vapor Analyzer•(OVA) in the Survey Mode 

3.4.7 

o Descriptior, and Use: ·The OVA provides a continuous readout of 
the total concentration of organic vapors and gasses by using a 
flame ionization detector. 

o Operation: (See Figure 10.) · 

o Liaitations: The OVA needs to be ~armed up prior to use, and 
loses sensitivity iri humid or moist conditions. The OVA can be 
used only by specially trained operators. ·It does not respond 
to inorganic vapors (most importantly BCN) but it does respond 
to methane (CB4). 

o Action .. Levels: The following levels are action for "above 
background," non-methane concentrations. 

0 1 ppm: 
1 - 5 ppm: 
5 - 5oo ppm: 

Level D protection generally sufficie~t 
Don APR 
Don SCBA 

OVA in the Gas Chromatographic (GC) Mode 

o · Description and Use: In the GC Mode, the OVA is used ~o 
characterize and identify specific organic compounds on site. 
It can be operated in conjun~tion vith gas-tight syringes. Hy!ar 
bags, and. air sampling pumps. In this :node it is also used :o 
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PRIMARY FIELD AIR QUALITY SURVEY INSTRUMENTS 

I. EQUIPMENT USED TO LOCATE "HOTSPOTS" 

o Photoionization Detector (PID) 

- The photoionizer by BNU is used to determine the concentration 
of organic·and inorganic vapors and gases with a ionization 
potential (IP) less than 11.7 electron volts (ev). 

- The photoionizer does not respond to methane (CH4) or hydrogen 
cyanide (HCN). The instrument's sensor is water soluble and 
cannot be immersed. 

o Organic Vapor Analyzer (OVA) 

- .The OVA provides a continuous readout of the total 
concentration of organic vapors and gases·by the use of a 

-~., flame ionization detector. 

- The OVA can be used only by specifically trained operators. 
It does not respond to inorganic vapors (most importantly, 
BCN), ·but it does respond to methane. 

II. · EQUIPMENT .-usED IN AMBIENT AIR CHARACTERIZATION AND SAMPLE SCREENING 

o .OVA in Gas Chromatographic (GC) Mode 

In the GC mode, the OVA can be used to characterize and 
identify specific organic compourtds on site. It can be 
operated in eonjunction with ga~-tight syringes, Mylar bags. 
and sampling pumps. In this mode, it is also used to screen 
samples before submitting them to the laboratory for analysis. 

- In the GC mode, additional specialized training is needed by 
the operator, and field standards have to be produced. 

Figure 3·10 PRIMARY FIEL.C AIR QUALITY SURVEY INSTRUMENTS 
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screen samples prior to submitting them to the laboratory for 
analysis. 

o Operation: (See Figure 10.) 

o Li•itations: The OVA can be used only by personnel trained in 
gas chromatography. 

3.4~8 Other Equipment 

Oth~r equipment vhich may be used to further evaluate personal 
protection requirements include: 

o ·Ai~ particle .counter (Dust meter), 
o pH meter, 
o o2s monitor (Hydrogen sulfide), and 
o BeN· monitor (Hydrogen Cyanide). · 

3.4.9 Initial Site Entry Action Levels 

Th.ese action levels are specifically established in the SSP. Each 
E & E employee is responsible for knowing the initial site entry action 
levels and the appropriate actions to. be taken while on a hazardous 
substance site. See Figure 11 for a summary of the action levels. · 

3.4.10 Action Level for Radiation 

Vhen there is a reading indicating the presen.ce of any radiation 
above the background level, E & E employees are to leave the site and 
report their findings ·co th·e RSC. :Figure 12. provides the Federal 
Standard for Radiation ~orkers. These standards are NOT to be exceeded 
at any time. 

3.4.11 Instrument Training 

Each E & E employee must be familiar with the equipment used for 
site characterization. The following training aids are attached: 

o Appendix B: 
o 'Appendix C: 
o Appendix D: 
o Appendix E: _ 

3.5 INITIAL ENTRY 

HSA Hodel 2A Explosimeter 
HSA Combustable Gas and Oxygen Alarm (~odel 260) 
Draeger Tube Samplers 
Radiation Alert-Mini 

An initial entry is conducted to confirm 'Jhether the his tor.ical 
background review is correct or 'Jhether the site conditions hav~ changed· 
the extent of the hazards. If limite9 or no information is available. 
the entry team will determine conditions and hazards. 
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INITIAL SITE ENTRY ACTION LEVELS 

o EXPLOSIMETER 

- less than 20% LEL: Continue site insp~ction 

- betveen 20% and 50% LEL: Continue site inspection, 
Continuous/careful monitoring to identify the source, if 
~ossible -

- above 50% LEL: EVACUATE IMMEDIATELY; 
Notify proper emergency agency 

o OXYGEN METER 

' - less then 19.5%: Continue inspection vi th SCBA; Honi taring 
continuously; Explosimeter readings not valid belov 19.5% or 
above 25% oxygen 

o DRAEGER TUBES 

- Species dependent: Consult "Dangerous Properties of Industrial
Materials," Sax 

o RADIATION SURVEY METER 

- Above background reading: EVACUATE IMMEDIATELY; 
Notify proper agency 

Figure 3-11 INITIAL SITE ENTRY ACnON LEVELS . .5 
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FEDERAL STAND~DS FOR RADIATION YORKERS 

.VBOLE BODY 
PERMISSIBLE EXPOSURE 

1.25 rem 

5.00 rem 

S(N-18) 
N•·age of person 

TIME 

Per quarter 

Per year 

Lifetime 

Figure 3-12 FEDERAL STANDARDS FOR RADIATION WORKERS 
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The team is linked to the command post by radio communications and 
vill carry all air and radiological moni to.ring equipment needed to 
characterize the hazards on site.· The members should be constantly 
alert and vatc:.hful for unstable soil, unstable structures or containers, 
buried or partially buried drums or debris, vaste pools or piles, 
enclosed spaces, protruding objects, or any other dangerous or hazardous 
conditions. Avoidance of travel over or through vaste should be . 
practiced. In no case (unless specified in the vork plan and health and 
safety plan), shall any team member climb onto, or cross-over drums,· 
tanks, vaste containers, or confined spaces. 

Detailed observations are to be recorded in the field logbook 
including observed hazards, identified container labels, container 
condition, instrument readings, and apparent spill or vaste areas. A 
Polaroid camera is useful in documenting site conditions vhich can be 
displayed at the command post. 

It is crucial that the monitoring instruments be vatched closely. 
The team should proceed slovly and cautiously, as the-instruments vill 
indicate hazardous environments before the team members vould 
inadvertently enter one. The team should also keep in mind the 
evacuation route from the site should an emergency occur. 

A checklist for entry into a hazardous vaste site is presented in 
Figure 13. 

3.6 EGRESS 

Egress from the hazardous site must be carried out as a planned 
action---not as a panic reaction to lov air reserves or other expected 
or exceptional circumstance. For example, it is not cC)rrect egress 
procedure to vait for the varning bell to ring on the SCBA oxygen tank, 
before attempting to -reach the hot line in time for fresh air supplies. 
Not only must egress be planned before· to entry, but it must als·o be 
understood that no team member may egress alone, and that no team member 
may remain on-site alone. Operations are alvays carried out according 
to the ~uddy system. · Figure 14 summarizes some factors to be considered 
vhile planning an egress from the hazardous area. 

3.7 PDS PROCEDURES (DECONTAMINATION) 

The procedures discussed in this section are established to ensure 
that contamination is not spread to equipment, other team members. 
unprotected personnel, or the surrounding countryside. 

3.7.1 Location of the PDS 

The PDS lies in the area referred to as the contamination reduction 
area and is designed to help ensure that all personnel returning from 
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CHECKLIST FOR ENTRY INTO-HAZARDOUS SITE 

o ACTIONS IN SUPPORT AREA 

- VORK PARTY BRIEFING 
- EQUIPMENT CHECK 
- DONNING vr ri\UTJ::CTIVE CLOTHING 
- CHECKOUT PROTECTIVE ENSEMBLE 
- COMMUNICATION CHECK 

o ACTIONS IN CONTAMINATION REDUCTION ARIA 

- FINAL COMMUNICATION EQUIPMENT CHECK 
- ENTER EXCLUSION ZONE VIA ACCESS CONTROL POINT 

o ENTRY TO SITE 

- SLOV AND DELIBERATE 
- FOLLOV PREARRANGED ROUTE 
- MAINTAIN BUDDY SYSTEM 
- MAINTAIN CONTACT VITB SAFETY OFFICER 
- MONITOR VIND DIRECTION . 
- CONDUCT AMBIENT AIR MONITORING 

Figura 3-13 CHECK:~ST FOR ENTRY INTO A HAZAR.DOUS WASiE Slic 
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the site have been compl&tely decontaminated before re-entry into the 
clean support area. (See Figure 7.) 

3.7.2 Level A PDS Organization 

Figure 15 is a graphic representation of a typical Level A PDS~ It 
is designed with safety in mind and has been in use by 
U.S. Army units as a means of controlling chemical or 
biological contamination from heavily contaminated areas. 
Although these procedures may appear to represent an 
"overkill," they are time tested and proven to be effective. 
Until experience proves other procedures t"o be better, these 
will remain the procedures adopted byE &_E. 

3.7.3 Level A PDS Step-by-Step Procedures 

o Step 1 - Bquip.ent Drop. A plastic groundcloth is adequate for 
. the equipment drop • 

o Step 2- OUter Garaent·Decontaaination. Accomplished by PDS 
operators using sponges, brushes, and fire cans. Ten percent 
solutions of NaOB, Na2C03, or Ca(OCI)2 serve as good 
dec on taminan ts. 

o Step 3 - Resove Boot Covers. PDS operators will remove booties 
and place then in a 10-gallon can lined with plastic. 

o Step 4 - Dec:ontuinate Boots and Gloves. Accomplished by team 
members who step in washtub of decontaminant for boots and dip 
gloves in bucket of decontaminant·. Use decontaminant as in 
Step 2. 

o Step 5 - Rinse·Boots and Gloves •. Same procedures as Step 4, 
except that water is used for the rinse. 

o Step 6 - Resove Boots and OUter Garments. Accomplished with 
help from PDS operator .•. Place boots and suits in a 32-gallon 
can. 

o Step 7 -:Resove SCBA.· 'Accomplished with help of PDS operator. 
· Place SCBA on plastic sheet. 

o Step 8 - Resove Inner Gloves, Socks, and Cotton Clothes. 
Accompiished with help of PDS;operator~ Place cotton items in 
second 32-gallon ca:n lined with plastic ba~. 

o Step 9- Field Shover. Any type of field expedient facility 
allowing for a minimum of.a full rinse. 
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o Step 10 - Redress and First Aid. Safety officer checks blood 
pressure of team members. Eyes are checked for miosis (pin 

pointing of pupil). 

3. 7.4 Level B PDS Organization 

Because Level A protective clothing vill not be necessary for most 
sites, an abbreviated version of the full Level A PDS is needed. The 
Level B PDS shown in Figure 16 is recommended as the level of protection 
to be discussed. Bovever, at less hazardous sites, the level of 
complexity ior tile rDS can be decreased. 

3.8 DECONTAMINATION SOLUTIONS 

Proper decontamination solutions must be used to ensure that·a11 
contamination has been removed from personnel and instruments, or other 
equipment that has been used on-site. Some suggested decontamination 
solutions are shown in Figure 17. The initial background study and site 
entry survey should provide information on proper solutions to protect 
against on-site chemicals. Specific decontamination chemicals 
(solvents) must be monitored to ensure pcoper respiratory protection for 
the PDS operator. · 

3.9 CLOSING THE PDS 

The PDS may be closed only after all personnel and instruments have 
been decontaminated. Disposal of contaminated vastevater and expendable 
equipment must be in accordance vith pre-approved procedures outlined in 
the site vork plan and safety plan. 

3.10 COMMUNICATIONS 

3.10.1 General Radio Communications Guidance 

On-site communications are important in any field· investigation, 
both for general operations and emergency situations. Communications 
between a team and command post must be maintained through the use of 
portable tvo-vay radios---either hand-held or head set types. Throat 
microphones are available for use· vith respiratory protective equipment. 
Band signals should be established as a contingency if the radio system 
should fail. · 

3 • .10.-2 Other Communications 

An audible evacuation signal should also be established at the 
site. An air horn is often used for this purpose. 
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In addition, each team member should closely adhere te the 
following guidelines: 

o Bach member should have his or her name written on the hard hat 
or coverall.for ease of identification when respiratory 
protective equipment is worn; 

o Extraneous conversation is forbidden; 

- Bach transmission is begun by identifying the party being 
reached, followed by identification of the initiator; and 

- This is followed by a pause for acknowledgment. 

Each word must be pronounced clearly; language should be -· 
plain and direct; and 

Each transmission should end with "over" or 10-4. 
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~ HAZARDOUS WASTE STORAGE 

• ·:'. All material must be stored in proper containers. 

11 < Containers must be secured to prevent being upset or damaged. 

11 -,.. Incompatible materials should be segregated to prevent reactions from unanticipated 
mixing (etc., acids and cyanides). · 

o ,,, Containers must· be properly labeled. 

11 .-..:.~· Storage areas will be labeled and only authorized personnel will be allowed to enter 
the· area. 

recycled paper 
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WORKING AROUND HEAVY EQUIPMENT 

No unnecessary personnel should be in the area of heavy equipment operation. 

No personnel should be within 10 feet of the equipment when it is in operation. 

Anyone approaching a piece of heavy equipment must make visual contact with the 
operator. 

No one except the operator should ride on heavy equipment. 

Organize site, set up staging area, and designate routes for equipment . 

Standard hand signals should be utilized when communicating with the operator. 

recycled paper l'f't•lu~y nnd rnvircu1m«~n1 
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GENERAL HEAVY EQUIPMENT OPERATIONS 

Organize site, set up staging area, and designate routes for equipment. 

All operators must be trained and experienced with the equipment they are 
operating . 

. All equipment must be maintained in accordance with 29 CFR 1926 regulations. 

Equipment requiring back-up or swing alarms must have an alarm or a spotter. · 

Equipment capacity must be designated and not exceeded. 

Operators must wear seat belts unless the equipment does not have roll-over 
protection. 

Standard hand signals should be utilized when communicating with the equipment 
operator .. 

No unnecessary personnel should be on the equipment. 

,:,. ~ . 
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TRUCK LOADING 

If drivers must enter the exclusion zone, they must have the proper level of 
HAZWOPER training. 

Personnel covering the load must have the proper level. of Personal Protective 
Equipment. The specific level wiil be contaminant specific. The Health and Safety 
Manager' should be consulted if the level of PPE is not designated in the Health and 
Safety Plan. . 

Proper equipment must be provided to personnel for getting in and out. of the 
truckbed for lining and covering (ladder,. etc.) . 

Proper equipment and experienced operators must be utilized for loading trucks .. 

The load must be centered and evenly distributed on the truck. 

recycled paper 
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4.ll.J.J Liauid Uas~e Sam~lin~ 

Sec::.on ~o. .. ••• 
R.eVUl.cn ~o. 

Date: ~/l/86 

Page 3 of 7 

4.ll.3.J.1 Samalin2 Eaui~en~ Available --·The fcllc~ng Branch equipmen~ 
is available fer field use in ccllec:ing liquid was~e sam~les from pits, ponds, 
and lagoons: sam~ling. con~aiaers; S81al'liag concaiuer affixed to a piece of 
ccnctui: pipe; s~ainless aceel scoop affixeci :a . a piece of .-conduit pil'e with 
:ape or scoop bracket; s~a1aless s~eel spcaa ac:ached to a conduit .pil'e; peris
taltic pump aDCi vacuum jug arrangemanc; Bacon-Bomb sam~lers; aaci prcfUe tubes 
fer phase ciacar=i~1an aad.poaaible sampling •. 

4.!1.3.3.% . Samaliu Tectmiaues -- U, the. sa:aq:tliag tachtU.aue ut1ll.:eci re-·· 
quires multiple aliqua~S, or if the final · SSII12le will CODatSz: of iJ.iqtzicS from 
several ciifferenc locac1ans in. the pit, poacl, or .l.qaan,- all &.U.quaa · shaulcl be 
placed inca a pyres dish ar ··:large glaaa smqtle c:mu:ainer ,- or ·~ocher suitable 
campasiting c:ancaiaar, ami lllixeci thoroughly before c:cmz:aine~c1on. 

Flaa~ing solids c:au be •llllll'led clirec:ly or vieh ·a scain.lesa steel sc:ao~· or 
spoon at:a.c:hed :o a piece, of c:cmduit pipe • 

the presence of indivi~ual-liq~ pbaaas can be clecaczU.naci .. by···uaing a pro
f.ile tube• 'the top Uquicl. pbaae ·.can be ···sllilqllaci .by· cli.rac: clipping with the
SBIIll'le c:anz:ainer; clipping with the sa.ple c:a1lcainer accached ca·.:-a caadu:L: .pipe,
either clirecc.ly or by-vay of a fiShiDg pale type ·ar:aagemaac, or .. ·'clil'PiDI the 
sample with a scainless steel scoop a~:achect direc:ly to conduit pipe. Other 
liquicl phaseS ·c:aa be S&ml'leci with a perisultj.c .. paaap/vacmzm jug .. : arraql!llaD:. 
with :he eaci of the Teflan8 tuba J.Dcaka a~:ac:haci to a conduit pipe aad held. a~ 
the clesiracl clepch or v1Ch Bacon-Bomb saq~ler apanecl ac the clesired clepch. The 
Bac:an-!amb Salll'ler can· be opera~eci clirec:ly from the banks of pits, pancis, and 
lagoons or - from piers ar opera~eci by way a~ a fishing pole type arr&n~emen: 
ws1ng a piece of conci\U.t pipe • 

recycled paper l'Cetlet~}' nr_ul environment 
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HAZCAT 

(HAZARDOUS ~ASTE ~A~PLE CATEGORIZATIOS) 

Introduction: 

T~e following step by step, instructions are field ·and laboratory 
•"'\ 

categorizations to be used in determining parameters ·for anaLysis, 

ga~ple consolidation, a~propriate disp~sal ~ethods, and the 

associated hazards of the ma.terials wh-ich will be the basis of t~e 

site safety program. Also, the information gained by this procedure 

can aid in the was~• disposal approYal procesa by proYidint 

s~fficient parameters to complete the ~waate Profile Sheets~ r~q~ired 

by ~ost disposal facilities. Prior to the completion of actual 

laboratory analysis this procedure can establish· wether or· not ::-te 

rua ter ia l actually ezhi b 1 ts the charac tar is tics of a hazardo u's waste 

as specified by 40CFR part• 261.20 thru 261.23(0001, 0002, 0003). 

The HAZCAT tit: 

The HAZCAT kit 1taelf ia packed into tvo·setai containers and shoulj 

consist of the folloviDI& 

1.SETA'Fla•h umit 

2.Cyaaide Teat kit 

3.Sulfide.Teae kit 

4.!lectronic Thermo•eter 

recycled paper 
ecology and environment 
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HAZCAT kie coneeaes(Coneinued): . . 

S.Mercury Thermometer 

6.0istilled Water, ·SOOml · 

7-.Acetone, SOOml 

8.Potassium Iodide-S~arch St~i~s, 5 coneainers 

9. pH ?ap.er, :3 rolls 

lO.Copper Wire, l foot minimum· 

11.0.SN Hydrochloric .Acid,SOOml 

l2.Sampl.e Cups, JOO each

l3.0isposable Pipette~, 100 each 

l4.Disposable Test Tube~, 100 each 

lS.ColorWheel 

l6.Propane Torch Read 

Due to shipping reaulatioas, tvo it••• needed to perform the HAZCA! 

pr~cedure c~naot be transported by air, therefor~. they are not 

included in the kit. These materials au•t be purchased once on si:e. 

These materials are:· 

l.S~all Propane Taak(for the chloriaat•d ~ydrocarboa test) 

2.8utaa•(tor SBTA Fla•h unit) 

Also, it vo~l4 be helpful to haYe the- follovtna it••• on hand when 

performi~l- the IAZCAT procedure: 

l.Paper Towela· 

·2. Tra•h B••• 
3.Clipboarci 

4.Matchea 

5.Thia Rubber GloYe• 

2 .. -
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To replace or purchas~ any of the ~ateriais listed above, .refer :J 

.·the ''Possible Vendor L 1st 1 n 8 '' 1 ocate d in the append 1 x 0 f t h 1 5 '::1 a:'! :H ~ . 

?reparat:ton: 

Before begining the HAZCAT procedure, a suitable location ~ust ~e 

fcu~d. 7he ideal Locatio~ is ih a· functional labo~atory ventil~:~J~ 
·:--

hoo~, hovever, .a hood is usually not accessible in the field in whi:~ 

ca~e the proce~ure should be perf6rmed in Level B protection;- .!he -chosen location should b~ isol~ted from flammable or unknova 

materials, wind, and :ain. An el~ctrical source vtll also have to be 

obtained in· order to operaee ~he SETA Flash unit. 

After a suitable l~cation haa been choaea, set up the HAZCAT 

equipment to such a vay that the ·proc~dure caa be done in an asse~b:! 

line manner. This can ~e dona to personal· preference although .t:he 

individual tests should b~ coapleted in. the ordei sp~cified by the 

vritten procedure. In order to ezpedite the proceae, it is best to 

have one person recordina data vhile the other perform• the tests. 

Note, the surface beina uaed should be protected froa·coataminat1on 

by a layer of Ytaqueea or trash baa• and a layer of paper tovels or 

sorbent pacl•• 

Also~ the SETA Plaah unit ahould ·be ·tilled with butaae uaina the 

ftllina attachaeats locat~d ia the kit a~d preheat~d to 140 dearees -

prior to ~e~ia1na the procedure. 

recycled paper ecology and environment 
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HAZCAT Procedure for Liquid ~aterials: 

(A) COLOR: 

l) ~ote sample. color. 

a) Sample color should be n~ted as black, ~hi~e. 

color·less, or one"' of the pr.ia~ary or secondary color3 :s 

-~ seen on the color wheel provi.ded in the kit. 

b) Be sur~ to specify a~ultiple colors or col~r layers • 

(B) PHYSICAL ~ATUR!: 

1) Describe the physical appearance of the ~ample. 

a) Is the seaple clear or cloudy? 

b) Is the sample ~ranapareat, translucent, or o~aq~e? 

(C) HOMOG!N~ITY: 

1) Describe the auaber of layera or phases tn the sample. 

a) Ia part of ~he saapla eolid aad pa~t liquid? 

b) Is there aore thaD oae appareat layer or

atratiflcatioa ·1a the eaaple? 

(D) V!SCOSIUz 

1) ~~te the.relatiYe aaaple -Yiacoeity •. 

a) If the aaaple hae approziaately the aaae flow ••• 
record the aaaple a a beiDI 8.~ ia thta c•c•aory. 

b) If the aaaple appear a to be aore or 1••• Yiecoua 

vater, record either ">" or "<". reapectiYely. 

water, 

than 



-. 

(E) R !ACTIVITY: 

1) Oeter~ine the ~ample~s potential .t~ react with water. 

a) In a disposa~le tes~ tube place approximately one ~~=, 

of distilled wa.ter and the thermo~eter probe. 

b) Slowly add two or three dro~s of sample to the tube. 

Always point the tube away fro~ you and o~hers. 
. "'\ 

c) If a te~per~ture change of S degrees F or ~ore occ~rs, 

note the sample ~~ being reactive and precede to step 

(F). 

~) If no sirnificant tesperatur• chana• occurs, add one 

more drop of sasple to the tube and cork it liahtly~ 

e)· Shake the tube once gently. ~f. the.· cork is ejected or 

~ov•s, record the·sampl• as being reacttve(EPA/RC~A-

0003). 

f) If niether.of the above occurs, record the sample as 

beina non-reactive. 

g) Save the tube and ita contents for the ·aezt two 

procedure&. 

(F) WAT!I SOLUBILITTI 

1) Deter•iae the solubility of the aaaple ~a water.· 

a) If the coateata of the tube do not separate into two or 

sore diat1nct layera, record the sa•ple •• bei~g water 

soluble hav1na a specific aravity of one and ~rocede ~~ 

step. (B). 

recycled paper 
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(F) ~ATER SOLUBILITY (COH'T): 

b). · If t'-.~o -or 111ore distinct layers do occur, consider t~e 

sa111vle to be insolubila and precede to c~e next see~. 

(G) SPECIFIC GRAVITY: 

l) Oeterllline·the specific gravity of the sa111ple. 
·--. 

a) If the sampl~ layer sit~ abo~• the water layer in ~~e 

tube, the specific gravity of th• sa111ple is less than_ 

b) · If the ·sample' layer ~its belov the water layer in t::he 

tube, the specific gravity of the saaple is sreater 

than 1. 

(H) oR CACIOtC or BASIC): 

1) Determine the pB of the saaple. 

a) Place 5 or 6 dropa of saaple into a saaple cup. 

b) Ustna tbe-pB paper provided. aeaaure aad record the ~H 

of tbe- aaaple. Wtptaa cbe e~ce••- saeple 'froa the pH -

paper with a c:leaA pap•~ towel vill help reduce color 

interfereac:e. 
. 

c) If- the: ·;a. Yalue- ia leaa thaa. 7, procede to step (I). 

d) Itt~~ pi ··~lue ia areater cbaa 5, proc:ede to step (J). 

e) If-the pi ta· leaa tba~ or equal to 2 or areater than or 

equal to 12.5, the aac•rtal ia aA •PA/ICIA hazardou~ 

vaete(D002)_.-
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(!) OXIDIZERS: 

1) Deter~ine the samp~e's ~otential to dxidize other ~aterials. 

a) '.iet- a potassium iodide~starch strip with o.s~ 

hydro~hlaric •ctd. 

b) Dip the striJ into the sample. 

c) If the strt:p turns anywhere from light-brovn to purple 

.within the first tvo ~inutes~ record the sample as 

being an ~xidizer. 

d) Also, note any chang~• that occur to the strip vtthin . 

the next 1 minutes. 

e) 

(J) CYANIDES: 

A positi•e result for thls teet indicates that the 

material is a hazardous vaate(!PA/RCRA-0001 and 0003). 

l) Determine the. presence of cyaai~e in. the·sa•ple. 

a)· If the- saaple ia tur~id, filter it-into one of the 

. square bottiea.located ta the cyanide kit uatna .the 

fuaael aDd filter paper alao located in the cyanide 

ki.t. 

b) It the 1aaple 11 not turbid, pour it directly into- one 

of the 1qaare aaaple ~ottl•• aeatioaed abo••~ 

c) Add the coa~•n~• of a "l~zafer~ powder pillow tb the· 

saaple ueta1 the clippe~e to opea .the pillow. 

d) Swirl the aizture 111 the bott·le. 

,e) Ad~- the coat~at• of a ~Craaifer ~" po~der pillow and 

sv~rl a• before. Allow the ~izture ·to atand foi.~ne 

: miaate •. 
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(J) CYANID!S (CON'T): 

f ) Add the con t e ri .t s o f one "Cyan 1 V e r 4" p 0 w de r p 111 0 w t 0 .. 
t~e ~ixture and swirl. pr~ceed ~=m~adi~tely to t~e 

,nex,t step~ 

.. 
g) -Add the content~ nf o~~ .. ,. ..... ~tt-- c:tt 

-~-···· ... J 
powder pillow tJ 

the. mixture and svirl. Allov the, mixture to stand .. 

~) If cyanides are present, the mixture will turn pink and 

then blue within 5 minutes. Allov the mixture t~stand 

for· no more than 20 minutes before interpreting the 

result. 

1) Discard the solution into tha saaple cup used before. -

( K:) SULFIDES: 

1) Determine the presence o~·sulfides in the saaple. · 

a) Fill. ~ne of the teat bottle• proYided in the sulfides 

kit ap~roziaately 1/3 full of saaple. then, dilute to 

tha aark with vatar. 

b) A44 1al of "S~lfide 1 Reaaaat" to the bottle uaing the 

dropper proYide4 iA the reaaeat bottle aad swirl to 

-aiz. 
1 

c) Ad4 lal of the "Sulfide 2 leaaaae" to the bottle and 

avtrl to atz. All~w io staad for fiYe- minutea. 

d) If. ~ulftdea are preaemt, tbe aolutioD will tura blue 

wtthiA 5 aiautaa. 
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CL) FLASH POINT:. 

1) Determine. the flash point of the s~mple. 

~) The SETA Flasb un~t s~ould b~~preheated to 140° F. 
' 

b) Pla~e two or three drops ·of sample into t:he cup of ~he 

SETA Flash unit, el~se the eup, and ~et the t1~~~. 

e) ~hen the timer bell rings, t~~rt the butane valYe on, 

light the heads, and.the flam• into the eup usin1 the 

le~er located on the ~ight-hand side ~£ the cup~ 

~) If a ~lash or a "pop" occurs, the saaple is con•tdered 

e) 

to be ignitable(!PA/RCIA-DOOl). Th~r• may· also be_ a 

persistent flame at. the mouth of the cup. If the: 
l~ 

saaple exhibits any of these characteristics, rerun the 

test at 100° F. 

In order· to expedite the proced~re, tun all samples at 

140° ~ first and then run all saaJles which pre•iously 

exhibited ianitable characteri~tics at 100° F in order 

to dataraina wether ~r not the a~apla 1a flaaaable as 

detarainecl by D. 0. T. Thia vay tile ·taaperatura of the 

S!Tl Plaala only haa to be aet tvica. 

C~) CHLORIIltlp ltDIOCliiOIS: 

1) D~t~ratne the p~e~eaca of cblorinata4 hydrocarbon• in the 

ru·ria on the Yal~e of 'tbe propaae to reb and dapr••• the 

i&nitioa· button. 

b) Haat tha cop par vire in the fla•e \IDtil the ar••n 

e•taaioa turn a to yellov. 

-~· ------
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(~) CRLORINAT!D HYDROCARBONS CCON'T):_ 

c) Dip the vire· into 'the sample and ;Jlace it in the f. 

d) A g.reen col.ored flarae indicates the presence "Jf 

chlorinated hydrocarbons •. 

e) ~ote, if the vire beains to dissolve or exhibit 

reactive characteristics vhen in contact with the 

sample, abandon this procedure • 

. ~· : 
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HAZCAT Procedure for Solid Miterials: 

(A) Color: 

1) Mote sample color. 

a) Sample color should be no~ed as black, white,· 
.. ;_ 

c~l~~less, or one o.f ·the primary or secondary colors as 

seen on the color wheel proYid~d in the kit. 

b) Be su~e to specify ~ultiple c~lors. 

c) If the sample ezhibits ~ore than three distinct colors, 

record lt as beina "multin colored • 

(B) PHYSICAL NATURE: 

1) Describe the physical appearance of the sample. 

a) Is the material a solid ~aaa, crystalline, powder, 

debria, sl~dae. or soil. 

·' 

(C) ROMOG!M!ITY: 

1) Deacribe the aaiforaitr of the aaaple. 

a) Ia the aaaple iike throuahout? 

b) Record aar •ariationa in the saa~le. 

(D) REACTIVITY:.-

1) Deterai~e ~he ~aa~l•'• ~oteatial to react with water. 

a) In a diapoaable teat tube plac• approziaately one inch 

of distilled vatei and the thermoaeter probe •. 

11 
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(0) REACTIVITY. (CON'T): 

b) Slowly add a very small amount of sample to the tube. 

Always point ~he tube away from you and others. 

c) If a temperat~re change of 5° F or ~ore occurs, note 

d) If no signfficant t·emperature chan1• occurs, add 

anotha~ ~mall amount of tbe sa~ple to the tube and cork 

it lig~tly. 

e) Shake the t~be onee gently. If the cork is ejected or 

moves, record the saa,le aa beina reactive(EPA/RCRA-

0003). 

f) ... If neither of the aboYe occurs, record the sample as 

beina non-react1Ye~ 

a) If you haYe a solid that appears to be packed in a 

li,uid, do not teaoYe any •ata~ial froa the contai~er 

and a~aadoa the raaaiader of t~ia procedur•. 

(!) WAT!I SOLUBILI1Tt 

1) ~ateraiae the aolability of the aaaple in water. 

a) tf the aajorit7 of the aaapla diaaolYad whaa. added to. 

vacar, facord the aaapla •• baiDI iolabla. 

b) If the ·•aapla reaaina intact wham addacl to watar, 

rac~rd the aaaple aa baiDI 1Daolabla. 

recycled paper 
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(F) SP!CIFIC GRAVITT: 

1) Deteraine the specific gravity-of the ·~=ple • . 
a) If the sampl~ floats on wate~,. it has a specific 

gravity less than 1. 

b) If. the sample sinks when _added to water, it has. a 

specific gravi-ty greater. than 1. 

· c) Note, if th• sample is· solubl• in water, it may be 

difficult to determine its s~ecific gravity. 

·· (G) pH C ACIDIC or--;, BASIC): 

1}' Oeteraine the pH of .the sample. 

a). If the sample is insoluble in.vater, abandon the

reaainder of the RAZCAT procedure ezcept for the flash 

point taat. 

b) If the saaple ia soluble in vatar, place approzimately 

· h~lf an i~cb of dia~illed vater ~n a saaple cup and add 

about half aa aucb aaaple to tha cup(2:1 dilution). 

U•~n1 tbt• aolutioa, coatiaua with the procedure as 

·deacrib•d fo~-liquid aateriala. beaiaina vith" step (H) 

aft•r p•rforaiaa atep (H) of th~ BAZCAT procedure· for 

aolid aat•riala. 

13. 



(H) FLASR POINT FOR SOLIDS:· 

1) Determine the flash point of the sample~ . 
a) Follov the same· procedure as eor liquid samples except 

place a small ~mouat of the solid ~aterial in c~e =~~ 

and continue vi.th the dir·ectioru for flash ?ot!'\t ~= 

liquid sampt'es • 

.. 

. .: 

.·/ 

·· ecology ·and environment 
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RIEDEL ENVIRONMENTAL TECHNOLOGIES 
FLAMMABLE LIQUID TANK TRUCK 

·EMERGENCY ENTRY /PUMPING PROCEDURE 
February 1990 

(ReY.l) 

This procedure will be followed by all RET pe.,sonnel responding to tanker truck rollovers or other 
situations where flammable liquids are stored inside tanker trucks and cannot be removed by normal 
means. This procedure addresses only the fire and explosion hazards in specific types of vehicles. 

The procedure listed in this document is consistent with a procedure (using a drill to gain tank entry) 
recommended and practiced by Shell Oil Company for flammable petroleum products and organic 
solvents. This procedure has been taught to numerous fire departments across the country. No 
known accidents have occurred with the application of this procedure. An additional safeguard (use 
of inertion gas) has been added to give an increased level of safety. 

I. RET POLICY 

I. All personnel must be ~ompletely familiar with this procedure prior to work 
beginning. 

2. All personnel must have an understanding of flammability and the use of all 
equipment required by this procedure. This includes combustible gas/oxygen meters, 
air drills, bonding and grounding equipment. etc. 

3. No deviations from this procedure will be allowec:t without approval from the Regional 
Health/Safety 'Manager. or the Corporate Director Health and Safety, prior to work 
beginning. 

II. POTENTIAL HAZAllDS/WARNINGS 

I. This· procedure is only safe for flammable petroleum products transported in 
aluminum tanks. 

2. Under no circumstances will this method be utilized for non aluminum tanks 
containing known (or suspected) flammable products. 

3. A complete inspection for leaks will always be made prior to off loading. A thorough 
survey will be made for flammable vapors at this time. 

4. . orr loadina of flammable liquids will present potential for flammable vapor buildup 
in the vicinity of the vacuum source. Steps will be taken to duct. these vapors to a 
safe location. 

S. Tanks containinapsoline will have an atmosphere that is typically UEL (too rich to 
burn). Tanks that contain diesel (because of the fuel's low vapor pressure) are usually 
below the LEL. Flammable atmosphere conditions will vary for other flammable 
liquids. However, these conditions may change rapidly due to ambient temperatures. . 

6. Deviation in any way from this procedure cui result in extreme personal hazard with 
possibility of serious injury or death to any personnel in the immediate area. 

7. Do not proceed iC there are any questions or circumstances which are not covered in 
this procedure. 

TANKOFLD.BK 
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III. DEnNMONS 

1.. Atmosphere 

Generic term for gases, vapors, and or mists occupying the space above any liquids 
or solids inside a tank. 

2. Atmosphere Testing/ Air Monitoring 

The testing for flammable vapors and oxygen content using a combination combustible 
gas/oxygen indicator (CGI). 

3. Cold Cutting 

4. 

s. 

A method of opening an access hole into a tank without the use .of a. flame source. 
This will be performed with a air driven drill equipped. with a ~arbide tipped hole 
SaW; . 

Inerting 

Replacing the oxygen inside a tank with a gas (nitrogen in this case) that will not 
support combustion. · . · 

Flammability Limits 

The range between the lower explosive limit (LEL) and the upper explosive limit 
(UEL) where fire or explosion can occur if a source of ignition is presented. 

6. Flammable Liquid 

A liquid with a flash point below 100 degrees F. These include materials such as 
gasoline, xylene, acetone, methyl alcohol, etc. 

7. Combustible Liquid 

Liquid with a flash point above 100 and below 200 degrees F. These include diesel 
fuel, petroleum distillates, some fuel oils, etc. 

IV. REQUIRED EQUIPMENT 

I. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

Tank Roll Over Kit (inventoey attached). 

30 minute compressed air cylinder with regulator~ 

30 minute compressed nitrogen cylinder with regulator. 

Clear plastic inertina enclosure. 

Plumber's putty. 

Combustible aas/oxyien meter with calibration gas. · 

Bonding wire with strona clips. 

Volt ohm meter (VOM). 

TANKOFLD.BK 2 -~-
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V. INSPECTION/TANK SURVEY PROCED.URES 

I. CGI's must be properly calibrated prior to ~se. 

2. Insure that no known ignition sources are brought near the tanker. If light is needed, 
use intrinsically safe flashlishts. Respond from the upwind side. · 

3. Thoroughly inspect the entire vehicle looking for liquid leaks. Utilize the CGI 
(samplins both hish and low) to evaluate for flammable vapors. 

4. Determine if existins pipe work or hatches can be utilized to off load product. 

VI. DRILLING OPERATIONS 

I. Use only air driven drill supplied in the Tank.Car Kit. 

2. 

3. 

4. 

Drilling will be performed from a horizonal surface· to allow for placement of the 
inerting enclosure filled with coolin& water. 

Place plumbers tape along the bottom edse 9f the enclosure (open side to the tank) · 
and press down onto a flat surface. Fill the area with water to depth of 1 inch. 

Attach the nitrogen reaulator to the nitrosen cylinder (marked nitrogen only). Attach 
the deliver)' line to the inertins enclosure. 

S. Attach the compressed air resulator to the air cylinder. Route. the compressed air 
· line to the drill. Set regulator at 90 psi. 

6. When ready to drill, place drill inside hood and stan nittogen flow. Set nitrogen 
regulator at 2.S psi. Let flow for at least two minutes to purge all oxygen from inside 
the enclosure. Test atmosphere with oxygen meter. Oxygen concentration should read 
less than 2%. · 

7. When oxygen is less than 2%, begin to drill. Drill slowly keepins drill RPM's low. 
The desire is to not generate heat during drillins. Continue drilling until a hole has 
been made. 

8. Secure enclosure and other materials. 

9. Note that many tanks .are separated into three or more compartments. Follow the 
above procedure for entry into each. 

10. Pumping caD now begin. 

VII. PUMPING PROCEDURES 

1. Secure a bonding wire to a secure point on the tanker chassis. Thoroushly scrape the 
surface to remove oxides, paint, grease, etc., to ensure good electrical contact •. 

2. Run the bond wire to the vacuum source. Attach to a point that will ensure good 
electrical contact. 

T ANKOFLD.BK 3 
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2.1.8 Hazards ·and SOPs Associated with Flammable/Combustible 
Liquid Transfer: 

Hazards 

1. Direct skin contact, inhalation, ingestion of 
contaminants. 

2. Potential for fire or explosion during transfer. 
3. Potential for spills during transfer. 
4. Potential for chemica~ reaction during transfer. 
5. Slip, trip, and fall around transfer hoses and 

equipment. 

1. Use of chemical resistant coveralls such as Saranex or _ 
butyl rubber when working with flammable/combustible 
liquids or when irf the vicinity of. open liquids. 

2. Use of Level B respiratory protection when opening 
tanks, when monitoring intake vacuum hoses at the tank, 
when monitoring vacuum hoses at the discharge point; 
when ambient organic concentrations exceed 5 ppm or 
while engaged in other high hazard/contact activities. 

3. Level C may be sufficient for non-intrusive perimeter 
activities if ambient concentrations are less that 5 
ppm. 

4~ Keep fire extinguisher_in readily accessible locations. 
5. Ground or bond the tank and tanker truck prior to 

beginning transfer operations. 
6. Clear the area of all open flames or other ignition 

sources, and all flammable and combustible materials. 
7. Use spark-proof tools and equipment 
8. Keep absorbants and spill containment equipment nearby 

in the event cif a spill or leak. 
9. Conduct air monitoring for organics, flammable/explosive 

vapors and oxygen as appropriate. Air monitoring 
equipment can be left in the work area unattended an 

·programmed to sound an alarm ifdangerous levels are 
·encountered. 

10. Have an emergency escape route planned and a contingency 
plan in case of an accident. . . 

11. Be sure that all tanks are characterized and adequately. 
and appropriately marked -to avoid bulking of 
incompatible tanks. 

·12. Conduct the transfer with extreme caution, remembering 
that fittings striking :surfaces may cause sparks. 

SSP:------------------------~--- DATE: __________ __ PAGE 480F 
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COLD STRESS 

HYPOTHERMIA 

General ·Cold stress cooling of body core temperature. 
Hypothermia resul t"s when the body loses heat faster than it can 
produce it. As a result, the body will try to conserve heat for 
vital organs. 

Weather conditions: Cool, damp, windy. Ambient temperatures do not 
have to be freezing - they can be as high as 50°F. 

Symptoms: Uncontrolled shivering; decrease in heart rate, pulse, 
and breathing rate: pain in extremites: incoherence: drowziiless: 
eventually death. 

FIRST AID 

Remove from cold and get to a warm place. 
Remove wet clothes and cover with.dry clothing or blankets. 
Warm body SLOWLY to avoid shock. 
Give nothing by mouth unless victim is fully conscious, then 
give warm broth or water - no alocohol or caffiene. 

·FROSTBITE 

Localized Cold stress - . Freezing of bodily fluids. 
necessarily occur· in conjunction with hyPothermia~ 

Does not 

Weather Condition - Freezing Temperatures. Be aware of .. the wind 
chill index (See Table 1 on Page 3). Face, ear, fingers, and toes 
are most vulnerable. 

Symptoms: Uncomfortably cold, numbness, stinging, tingling, 
cramping, skin discoloration (pale, glossy·skin). Victim is often 
unaware of condition during the later stages 

FIRST ·AID 

Remove from cold and get to a warm place. 
Re-warm frozen part QUICKLY by immersing in warm water, if 
wat~r is not avialable, wrap ·affected areas gently with. a 
sheet or warm blanket. 
DO NOT RUB OR MASSAGE AFFECTED AREAS! 
Swelling occurs rapidly once the affected part is thawed, so 
discontinue wanid.ng when the affected part.· becomes flushed. 
If fingers and toes are involved, place sterile, dry gauze 
between them to keep them separated •. 
Seek medical attention immediately. 

recycled paper <"<·nluf!y nrul <"nvirunment 
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' .. .,· PRECAUTIONS TO TAU TO AVOID COLD STRESS 

1. Check the weather 
appropriately. 

forecast for the day and dress 

2. Try to get the appropriate rest the night before fieldwork is 
to be performed. Inappropriate rest or illness can make you 
more susceptible t·o cold stress. 

3. Increase fluids and caloric intake; refrain from smoking., and 
drinking beverag·~s co~taining alcohol or caffiene. 

4. Establish a work/rest schedule 
. . 

5. Stop the loss .of heat by insulating the body. 

6. Most heat loss occurs through the head and neck. Keep these 
areas covered. 

7. Keep in mind that wet clothing can lose the .ability to retain 
heat. 

8. Water conducts heat from the body ·25 - 50 times faster than 
air. 

9. The hands and feet are most affected by the.cold due.to their 
frequent contact with cold surfaces, including the ground, and 
because of their·distanc~ from the core of their body. 

10. Minimize standing time ·outdoors if. possible. When it does 
occur, try to keep moving, especially fingers and toes. 

11. The most important c~mpone~t of a insul.~tor is its abitity .to 
trap spaces of non-moving air. 

12. Wear layers of loose,. thermal type cotton or woolen 
underclothing. outer. garments should be tightly woven and 
wind and water resistant. 

13. You want moisture to be. drawn away from your body. Wool is 
optimal for cold weather because the wool absorbs perspiration 
and is an excellent insulator. 

14 • Other good insulators besides wool are cot, ton, down, and 
polypropylene. Denim is not a good insulator. · 



WINDCHILL INDEX 

The windchill factor is the cooling effect of any combination of 
temperature and. wind velocity or air movement. Table 1 below 
illustrates how wind speed affects the temperature as we would feel 
it ·on our exposed skin. 

Table 1. 

Cqoling Power of Wind on Exposed Flesh Expressed as Equivalent Temp 
Actual· Temperature Reading (°F) 

Wind Speed 
(mph) 50 40 30 20 10 0 -1.0 -20 -30 

Calm 

5 

10 

15 

20 

25 

30 

35 

40* 

50 

48 

40 

'36 

32 

30 

28 

27 

26 

40 

37 

28 

22 

18 

16 

13 

11 

10 

30 

27 

16 

9 

4 

0 

-2 

-4 

-6 
*Over 40uF l1ttle added effect 
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-10 -25 -39 -53 
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Danger of freez1ng of exposed 
flesh 
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